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SURFACE WATEE SUPPLY OF HUDSON BAY AND 
UPPER MISSISSIPPI RIVER BASINS, 1919-1920.

AUTHORIZATION AND SCOPE OF WORK.

This volume is one of a series of 14 reports presenting results of 
measurements of flow made on streams in the United States during 
the years ending September 30, 1919 and 1920.

The data presented in these reports were collected by the United 
States Geological Survey under the following authority contained in 
the organic law (20 Stat. L., p. 394):

: Provided, That this officer [the Director] shall have the direction of the Geological 
Survey and the classification of public lands and examination of the geological struc 
ture, mineral resources, and products of the national domain.

The work was begun in 1888 in connection with special studies 
relating to irrigation in the arid West. Since the fiscal year ending 
June 30, 1895, successive sundry civil bills passed by Congress have 
carried the following item and appropriations:

For gaging the streams and determining the water supply of the United States, and 
for the investigation of underground currents and artesian wells, and for the prepa 
ration of reports upon the beat methods of utilizing the water resources.

Annual appropriations for the fiscal years ending June SO, 1895-1921.

1895...................................................... $12,500.00
1896...................................................... 20,000.00
1897 to 1900, inclusive.................................... 50,000.00
1901 to 1902,inclusive.................................... 100,000.00
1903 to 1906, inclusive.................................... 200,000.00
1907......................................'................ 150,000.00
1908 to 3910, inclusive.................................... 100,000.00
1911 to 1917, inclusive.................................... 150,000.00
1918...................................................... 175,000.00
1919...................................................... 148,244.10
1920...................................................... 175,000.00
1921...................................................... 180,000.00

In the execution of the work many private and State organizations 
have cooperated either by furnishing data or by assisting in collecting 
data. Acknowledgments for cooperation of the first kind are made 
in connection with the description of each station affected; coopera 
tion of the second kind is acknowledged on page 9.

Measurements of stream flow have been made at about 5,000 points 
in the United States and also at many points in Alaska and the

l
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Hawaiian Islands. In July, 1920, 1,350 gaging stations were being 
maintained by the Survey and the cooperating organizations. Many 
miscellaneous discharge measurements are made at other points. In 
connection with this work data were also collected in regard to pre- 
cipitation^ evaporation, storage reservoirs, river profiles, and water 
power in many sections of the country and will be made available in 
water-supply papers from time to time.

DEFINITION OF TERMS.

The volume of water flowing in a stream the "run-off" or "dis 
charge" is expressed in various terms, each'of which has become 
associated with a certain class of work. These terms may be divided 
into two groups (1) those that represent a rate of flow, as second- 
feet, gallons per minute, miner's inches, and discharge in second-feet 
per square mile, and (2) those that represent the actual quantity of 
water, as run-oS in inches, acre-feet, and millions of cubic feet. The 
principal terms used in this series of reports are seconZPfeet, second- 
feet per square mile, and run-off in inches and acre-feet. They 
may be defined as follows:

"Second-feet" is an abbreviation for "cubic feet per second." A 
second-foot is the rate of discharge of water flowing in a channel of 
rectangular cross section 1 foot wide and 1 foot deep at an average 
velocity of 1 foot per second. It is generally used as a fundamental 
unit from which others are computed.

"Second-feet per square mile" is the average number of cubic feet 
of water flowing per second from each square mile of area drained, 
on the assumption that the run-off is distributed uniformly both as 
regards time and area.

"Run-off in inches" is the depth to which an area would be covered 
if all the water flowing from it in a given period were uniformly 
distributed on the surface. It is used for comparing run-off with 
rainfall, which is usually expressed in depth in inches.

An "acre-foot," equivalent to 43,560 cubic feet, is the quantity 
required to cover an acre to the depth of 1 foot. The term is com 
monly used in connection with storage for irrigation.

The following terms not in conn.nfi.on use are here defined:
"Stage-discharge relation," an abbreviation for the term "relation 

of gage height to discharge."
"Control," a term used to designate the section or sections of the 

stream below the gage which determine the stage-discharge relation 
at the gage. It should be noted that the control may not be the 
same section or sections at all stages.

The "point of zero flow" for a gaging station is that point on the 
gage the gage height to which the surface of the stream would 
fall if there were no flow.
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A. PRICE CURRENT METERS.

B. TYPICAL GAGING STATION.
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EXPLANATION OF DATA.

The data presented in this report cover two years beginning October 
1, 1918, and ending September 30, 1920. At the beginning of Jan 
uary in most parts of the United States much of the precipitation in 
the preceding three months is stored as ground water in the form of 
snow or ice, or in ponds, lakes, and swamps, and this stored water 
passes off in the streams during the spring break-up. At the end of 
September, on the other hand, the only stored water available for 
run-off is possibly a small quantity in the ground; therefore the run 
off for the year beginning October 1 is practically all derived from 
precipitation within that year.

The base data collected at gaging stations consist of records of 
stage, measurements of discharge, and general information used to 
supplement the gage heights and discharge measurements in deter 
mining the daily flow. The records of stage are obtained either 
from direct readings on a staff gage or from a water-stage recorder 
that gives a continuous record of the fluctuations. Measurements 
of discharge are made with a current meter. (See Pis. I, II.) The 
general methods are outlined in standard textbooks on the measure 
ment of river discharge.

From the discharge measurements rating tables are prepared that 
give the discharge for any stage, and these rating tables, when applied 
to the gage heights, give the discharge from which the daily, monthly, 
and yearly mean discharge is determined.

The data presented for each gaging station in the area covered by 
this report comprise a description of the station, a table giving results 
of discharge measurements, a table showing the daily discharge of the 
stream, and a table of monthly and yearly discharge and run-off.

If the base data are insufficient to determine the daily discharge, 
tables giving daily gage heights and results of discharge measurements 
are published.

The description of the station gives, in addition to statements re 
garding location and equipment, information in regard to any con 
ditions that may affect the constancy of the stage-discharge relation 
covering such subjects as the occurrence of ice, the use of the stream 
for log driving, shifting of control, and the cause and effect of back 
water; it gives also information as. to diversions that decrease the 
flow at the gage, artificial regulation, maximum and minimum 
recorded stages, and the accuracy of the records.

The table of daily discharge gives, in general, the discharge in 
second-feet corresponding to the mean of the gage heights read each 
day. At stations on streams subject to sudden or rapid diurnal 
fluctuation the discharge obtained from the rating table and the mean 
daily gage height may not be the true mean discharge for the day. If 
such stations are equipped with water-stage recorders the mean daily 
discharge may be obtained by averaging discharge at regular intervals
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during the day, or by using the discharge integrator, an instrument 
operating on the principle of the planimeter and containing as an 
essential element the rating curve of the.station.

In the table of monthly discharge the column headed "Maximum" 
gives the mean flow for the day when the mean gage height was 
highest. As the gage height is the mean for the day it does not indi 
cate correctly the stage when the water surface was at crest height, 
and the corresponding discharge was consequently larger than given 
in the maximum column. Likewise, in the column headed "Mini 
mum " the quantity given is the mean flow for the day when the mean 
gage height was lowest. The column headed "Mean" is the average 
flow in cubic feet per second during the month. On this average 
flow computations recorded in the remaining columns, which are 
defined on page 2, are based.

The deficiency table presented for some of the gaging stations shows 
the number of days in each year on which the mean daily discharge 
was less than the discharge given in the table. By subtraction the 
table gives the number of days each year that the mean daily dis 
charge was between the discharges given in the table and, also by 
subtraction, the number of days that the mean daily discharge was 
equal to or greater than the discharge given. If one discharge rating 
table was used throughout the period covered by the deficiency table, 
gage heights that correspond to the discharges are also given.

ACCURACY OF FIEILD DATA AND COMPUTED RESULTS.

The accuracy of stream-flow data depends primarily (1) on the 
permanence of the stage-discharge relation and (2) on the accuracy of 
observation of stage, measurements of flow, and interpretation of 
records.

A paragraph in the description of the station gives information 
regarding the (1) permanence of the stage-discharge relation, (2) pre 
cision with which the discharge rating curve is defined, (3) refinement 
of gage readings, (4) frequency of gage readings, and (5) methods of 
applying daily gage heights to the rating table to obtain the daily 
discharge.1

For the rating tables "well defined" indicates, in general, that the 
rating is probably accurate within 5 per cent; "fairly well defined," 
within 10 per cent; "poorly defined," within 15 to 25 per cent. 
These notes are very general and are based on the plotting of the 
individual measurements with reference to the mean rating curve.

The monthly means for any station may represent with high accu 
racy the quantity of water flowing past the gage, but the figures 
showing discharge per square mile and depth of run-off in inches 
may be subject to gross errors caused by the (inclusion of large non-

i For a more detailed discussion of the accuracy of stream-flow data see Grover, N. C., and Hoyt, J. C., 
Accuracy of stream-flow data: U. 8. Geol. Survey Water-Supply Paper 400, pp. 53-59,1916.
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contributing districts in the measured drainage area, by lack of 
information concerning water diverted for irrigation or other use, 
or by inability to interpret the effect of artificial regulation of the 
flow of the river above the station. "Second-feet per square mile" 
and "Run-off in inches" are therefore not computed if such errors 
appear probable. The computations are also omitted for stations 
on streams draining areas in which the annual rainfall is less than 
20 inches. All figures representing "second-feet per square "mile" 
and "run-off in inches" previously published by the Survey should be 
used with caution because of possible inherent but unknown sources 
of error.

Many gaging stations on streams in the irrigated sections of the 
United States are located above most of the diversions from those 
streams, and the discharge recorded does not show the water supply 
available for further development, as prior appropriations below the 
stations must first be satisfied. To give an idea of the amount of 
prior appropriations, a paragraph on diversions is presented in each 
station description. Where figures are given these can not be con 
sidered exact but as being the best information available.

The table of monthly discharge gives only a general idea of the flow 
at the station and should not be used for other than preliminary 
estimates; the tables of daily discharge allow more detailed studies 
of the variation in flow. It should be borne in mind, however, that 
the observations in each succeeding year may be expected to throw 
new light on data previously published.

PUBLICATIONS.

Investigation .of water resources by the United States Geological 
Survey has consisted in large part of measurements of the volume of 
flow of streams and studies of the conditions affecting that flow, but 
it has comprised also investigation of such closely allied subjects as 
irrigation, water storage, water powers, underground waters, and 
quality of waters. Most of the results of these investigations have 
been published in the series of water-supply papers, but some have 
appeared in the bulletins, professional papers, annual reports, and 
monographs.

The results of stream-flow measurements are now published an 
nually in 12 parts, each part covering an area whose boundaries 
coincide with natural drainage features, as indicated below:
Part I. North Atlantic slope basins.

II. South Atlantic and eastern Gulf of Mexico basins.
III. Ohio River basin.
IV. St. Lawrence River basin.
V. Upper Mississippi River and Hudson Bay basins.

VI. Missouri River basin.
VII. Lower Mississippi River basin.

VIII. Western Gulf of Mexico basins.
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Part IX. Colorado River basin.
X. Great Basin.

XI. Pacific slope basins in California. 
XII. North Pacific slope basins; in three volumes:

A. Pacific slope basins in Washington and upper Columbia River basin.
B. Snake River basin.
C. Lower Columbia River basin and Pacific slope basins in Oregon.

Water-supply papers and other publications of the United States 
Geological Survey containing data in regard to the water resources 
of the United States may be obtained or consulted as indicated 
below:

1. Copies may be obtained free of charge by applying to the 
Director of the Geological Survey, Washington, D. C. The edition 
printed for free distribution is, however, small and is soon exhausted.

2. Copies may be purchased at nominal cost from the Superin 
tendent of Documents, Government Printing Office, Washington, 
D. C., who will on application furnish lists giving prices.

3. Sets of the reports may be consulted in the libraries of the 
principal cities in the United States.

4. Complete sets are available for consultation in the local offices 
of the water-resources branch of the Geological Survey, as follows:

Boston, Mass., 2500 Customhouse.
Albany, N. Y., 704 Journal Building.
Trenton, N. J., State House.
Asheville, N. C., 33-35 Broadway.
Chattanooga, Tenn., 37 Municipal Building.
Columbus, Ohio, Orton Hall, Ohio State University.
Chicago, 111., 1404 Kimball Building.
Madison, Wis., care of Railroad Commission of Wisconsin.
Ames, Iowa, 103 Engineering Hall, Iowa State College.
Rolla, Mo., Rolla Building, School of Mines.
Topeka, Kans., 23 Federal Building.
Helena, Mont., 52 Montana National Bank Building.
Denver, Colo., 403 Post Office Building.
Salt Lake City, Utah, 313 Federal Building.
Idaho Falls,, Idaho, 228 Federal Building.
Boise, Idaho, 615 Idaho Building.
Tacoma, Wash., 406 Federal Building.
Portland, Oreg., 606 Post Office Building.
San Francisco, Calif., 328 Customhouse.
Los Angeles, Calif., 602 Federal Building.
Tucson, Ariz., 210 Agricultural Building, University of Arizona.
Austin, Tex., State Capitol.
Honolulu, Hawaii, 25 Capitol Building.

A list of the Geological Survey's publications may be obtained by 
applying to the Director, United States Geological Survey, Wash 
ington, D. C.

Stream-flow records have been obtained at about 5,000 points 
in the United States, and the data obtained have been published in 
the reports tabulated below:
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Stream-flow dcttekin reports of the United States Geological Survey. 

[A=Annual Report; B=Bulletin; W=Water-Supply Paper.]

Report.

10th A, pt. 2......
llth A, pt. 2......
12thA.pt. 2......
13th A, pt. 3......
14th A, pt. 2...... 
B131.............
16thA.pt. 2......
B 140... ..........

Wll.............
18th A, pt. 4......

W15. ..........

W16..... ........

19th A, pt. 4......

W27.............

W28...... .......

20th A, pt. 4......
W 35 to 39.. ......
21st A, pt. 4......
W47to52........
22dA,pt. 4.......
W66, 66.........
W75...... .......
W 82 to 86.. ..;...
W 97 to 100.......
W 124 to 135......
W 165 to 178.....
W 201 to 214......
W 241 to 252......
W 261 to 272......
W 281 to 292......
W 301 to 312......
W 321 to 332......
W 351 to 362......
W 381 to 394......
W 401 to 414......
"W 431 tn 444
W 451 to 464......
W 471 to 484......
W 501 to 514.....

Character of data.

Descriptions, measnrements, gage heights, ratings, and monthly 
discharge (also many data covering earlier years).

Descriptions, measnrements, ratings, and monthly discharge 
(also similar data for some earlier years). 

Descriptions, measurements, and gage heights, eastern United 
States, eastern Mississippi River, and Missouri River above 
junction with Kansas. 

Descriptions, measurements, and gage heights, western Missis 
sippi River below junction of Missouri and Platte, and west 
ern United States. 

Descriptions, measurements, ratings, and monthly discharge 
(also some long-time records). 

Measurements, ratings, and gage heights, eastern United States, 
eastern Mississippi River, and Missouri River. 

Measurements, ratings, and gage heights, Arkansas River and 
western United States.

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do.........:................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do..........................................................

.....do.........................................................

.....do.........................................................

.....do.........................................................

Year.

1884 to Sept., 1890. 
1884 to June 30, 1891. 
1884 to Dec. 31. 1892. 
1888 to Dec. 31. 1893. 
1893 to 1894.

1895.

1896. 
1895 and 1896.

1897. 

1897.

1897. 

1898. 

1898. ;

1898. 
1899. 
1899. 
1900. 
1900. 
1901. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907-8. 
1909. 
1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918   
1919 and 1920.

NOTE. No data regarding stream flow are given in the 15th and 17th annual reports.

The records at most of the stations discussed in these reports 
extend over a series of years, and miscellaneous measurements at 
many points other than regular gaging stations have been made 
each year. An index of the reports containing records obtained 
prior to 1904 has been published in Water-Supply Paper 119.

The following table gives, by years and drainage basins, the 
numbers of the papers on surface-water supply published from 1899 
to 1920. The data for any particular station" will, in general, be 
found in the reports covering the years during which the station was 
maintained. For example, data for Machias River at Whitneyville, 
Me., 1903 to 1920, are published in Water-Supply Papers 97, 124, 
165, 201, 241, 261, 281, 301, 321, 351, 381, 401, 431, 451, 471, and 
501, which contain records for the New England streams from 1903 
to 1920. Results of miscellaneous measurements are published by 
drainage basins.
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DIVISION OF WORK. 9 

COOPERATION.

In Montana the work was carried on in cooperation with the United 
States Reclamation Service. With the exception of the station on 
St. Mary River near Babb, Mont., all stations in Montana were main 
tained jointly with the Reclamation Service, Department of the 
Interior, Canada.

In North Dakota the work was done in cooperation with W. H. 
Robinson, State engineer, and at certain stations in cooperation with 
the Bureau of Public R,oads, Department of Agriculture, and the 
Flood Control Commission of North Dakota.

In Minnesota the work at certain stations was carried on in coop 
eration with the following organizations: International Joint Com 
mission (Kawishiwi River at Winton), United States Weather Bureau 
(Mississippi River at St. Paul and Minnesota River near Mankato), 
United States Engineer Corps (Mississippi River at Elk River and 
Minnesota River near Montevideo), and E. V. Willard, Commissioner, 
Department of Drainage and Waters (stations in Red River basin).

In Wisconsin the work was carried on in cooperation with the Rail 
road Commission of Wisconsin, C. M. Larson, chief engineer; and at 
certain stations with the Wisconsin-Minnesota Light & Power Co. 
(Chippewa River at Chippewa Falls, Red Cedar River near Coif ax, Red 
Cedar River at Cedar Falls, and Red Cedar River at Menomonie).

In Iowa the work was carried on in cooperation with the Iowa 
Geological Survey, George F. Kay, director; the Iowa Highway Com 
mission, F. R. White, chief engineer; and the Mississippi River Power 
Co. of Keokuk, Iowa, R. H. Bolster, hydraulic engineer. The United 
States Weather Bureau paid part of the observer's salary at the station 
on Des Moines River near Boone. The Iowa Railway & Light Co. 
of Cedar Rapids furnished labor and material for the installation of 
a water-stage recorder on Cedar River at Cedar Rapids, and the Inter 
state Power Co. of Chicago, furnished the same for the installation of 
a recorder on Upper Iowa River near Decorah, and in addition paid 
for the services of an observer.

In Illinois the work was carried on in cooperation with the Division 
of Waterways, Department of Public Works and Buildings, W. L. 
Sackett, superintendent, and at single stations with the United States 
Engineer Corps (Illinois River at Peoria) and the Central Illinois 
Public Service Co. (South Fork of Sangamon River at power plant 
near Taylorville).

DIVISION OF WORK.

The data for stations in the Hudson Bay basin, in Montana and 
North Dakota were collected and prepared for publication under the 
direction of W. A. Lamb, district engineer, Helena, Mont., assisted by 
E. F. Chandler, B. E. Jones, H. A. Noble, and W. L. Stockwell.
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The data for stations in the Hudson Bay and Mississippi River 
basins in Minnesota were collected and prepared for publication under 
the direction of W. G. Hoyt, district engineer, by S. B. Soule" and E. 
F. Chandler, assisted by H. A. Noble, W. L. Stockwell and J. t, 
Greenberg.

For stations in the Mississippi E-iver basin in Wisconsin the data 
were collected and prepared for publication under the direction of 
W. G. Hoyt, assisted by S. B. Soule", Roy S. Huffman, and J, W, 
Harris.

For stations in the Mississippi River basin in Iowa the data were 
collected under the direction of W. G. Hoyt, by E. D. Burchard, 
engineer in charge, assisted by R. H. Bolster, R. W. Clyde, C. Her- 
lofson, A. Davis, and Neta Riddlesbarger.

The data for stations in the Mississippi River basin in Illinois were 
collected under the direction of W. G. Hoyt, assisted by H. J. Dean, 
H. E. Grosbach, and A. M. Wahl.

GAGING-STATION RECORDS.

HUDSON BAY DRAINAGE BASIN.

ST. MART RIVER NEAR BABB, MONT.

[Including diversion from Swifteurrent Creek.]

LOCATION. In SE. i sec. 27, T. 36 N., R. 14 W., 1,040 feet above headworks of St. 
Mary canal and 2 miles south of Babb, on Blackfeet Indian Reservation, in Glacier 
County.

DRAINAGE AEEA. 278 square miles (including area of Swifteurrent Creek above 
point of diversion into St. Mary Lake); measured on topographic maps.

RECORDS AVAILABLE.- January 1, 1902, to September 30, 1920. Records for years 
1902 to 1917 containing revisions of previously published records are published in 
Water-Supply Paper 491.

GAGE. Chain gage on right bank used October 1, 1918, to May 14, 1919, August 23 to 
September 4, 1919, October 1 to December*?, 1919, and May 14 to September 30, 
1920. Stevens water-stage recorder on left bank, installed June 15, 1918, at 
same datum as chain gage, used May 15 to August 22, 1919. Auxiliary staff gage 
on right abutment of highway bridge, installed June 14, 1919, used September 
5-30, 1919, and December 16, 1919, to May 13, 1920. During winter of 1917 a 
temporary low-water gage was read, located at site of water-stage recorder. Obser 
ver, William Olson.

DISCHARGE MEASUREMENTS. Made from cable 560 feet below gage. In September, 
1909, the cable was moved from a point about 300 feet downstream. Low-water 
measurements are made by wading about 800 feet below gage.

CHANNEL AND CONTROL. Bed composed of gravel and cobble stones; practically 
permanent. Banks high and not subject to overflow. The concrete diversion 
dam for St. Mary canal, located 1,040 feet below gage, forms the control. The 
dam is provided with flashboard sluice gates near the canal headgates. Stage- 
discharge relation is permanent when the flashboards in the sluice gates remain at 
level of crest of dam and canal headgates are closed.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 5.83 feet at noon May 31 (discharge, 4,740 second-feet); minimum flow 
occurred during the period of maximum ice effect during months of February and 
March (daily discharge not determined).

Maximum stage recorded during year ending September 30, 1920, 5.31 feet 
June 17-19 (discharge, 4,010 second-feet); minimum discharge, 88 second-feet 
March 16-23 and March 29 to April 7 (gage height, 5.05 feet, auxiliary staff gage 
datum).

1902-1920: Maximum stage estimated 9.4 feet June 5, 1908 (discharge, 7,980 
second-feet); minimum stage recorded, 1.0 foot April 3-7, 1904 (discharge, 30 
second-feet).

ICE. Stage-discharge relation affected by ice during severe winters. 
DIVERSIONS. None. 
REGULATION. Flow is regulated by Sherbume Lake reservoir and natural storage in

St. Mary Lakes.
ACCURACY. Stage-discharge relation affected by ice and by operation of gates _of 

canal. Two fairly well defined rating curves used during 1919, applicable Octo 
ber 1 to April 26 and April 27 to September 4. Rating curve used during 1920, for 
open channel with gates closed, well defined for both chain gage and auxiliary 
staff gage. Chain gage read to hundredths once daily October 1, 1918, to May 14, 
1919, and August 23 to September 4, 1919, and to tenths once daily October l r 
to December 7, 1919, and May 14 to September 30, 1920. Mean daily gage 
heights May 15 to August 22,1919, ascertained from Stevens water-stage recorder. 
Auxiliary staff gage read to quarter-tenths once daily September 5-30, 1919, and 
December 16, 1919, to May 13, 1920. Daily discharge ascertained by applying 
daily gage height to rating table except for periods of ice effect and for other 
periods indicated in footnote to tables of daily discharge. Records good for 
periods of open water with canal gates closed; other records fair. 

The diversion dam below the gaging station was constructed by the United States 
Reclamation Service for the purpose of diverting water from St. Mary River into St. 
Mary canal, which carries the water across the divide into North Fork of Milk River. 
The water then flows in the channel of Milk River through Canada, and is finally 
used for irrigation in the Milk River Valley in Montana. The present capacity of the 
diversion canal is about 425 second-feet. A storage reservoir is provided on Swift- 
current Creek by a dam at the outlet of Sherburne Lake. By means of a diversion 
channel connecting Swiftcurrent Creek and Lower St. Mary Lake, the run-off from 
Swiftcurrent Creek is made available for diversion through St. Mary canal.

Discharge measurements of St. Mary River near Babb, Mont., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Dec. 10

1919. 
Jan. 27
Apr. 15
May 14

18
July 10

26
31

Aug. 1

Made by  

B. F. Edwards.........

.....do..................
W. A Lamb... .........
.....do..................

W. A. Lamb...........
B. E.Jones............
W. A. Lamb...........

.....do..................

Gage 
height.

Feet. 
1.30

1.30
1.42
2.06
3.01
2.70
2.24
2.20
2.09
2.08

Dis 
charge.

Sec.-ft. 
128

148
199
853

1,430
1,250

848
915
758
763

Date.

1919. 
Aug. 19

22
Sept. 3 

12
20

1920.

July 26

25

Made by  

W. A. Lamb...........
Jones and Dawson «. . .  . 
.....do..................

W. A. Lamb...........
.....do..................
H. 8. Price.............

Gage 
height.

Feet. 
1.90
1.89
1.78 
1.60
1.44

4.32
3.70
2.40
1.72

Dis 
charge.

Sec.-ft. 
694
709

  645 
349-
240

2,810
2,170

964
495

Engineer, Reclamation Service, Department of the Interior, Canada. 
105708 23  2
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Daily discharge, in second-feet, of St. Mary River near Babb, Mont., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............
6..............
7..............
8... .......... . 
9..............
10..............
11..............
12..............
13..............
14..............
15..............
ie.... ..........
17..............
18..............
19..............
20..............
21..............
22............
23.............
24.........
25............ .
26...........
27.............
28..............
29.........
30............
31..............

1919-20. 
1.........
2..........
3..............
4.........
5...............
6.............
7..............
8............
9..............
10.............
11......... .
12..............
13..............
14.............
15..............
16..............
17..............
18........... .
19..............
20.............
21..............
22..............
23..............
24...........
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

334
323
310
299
299
299
288
278
257
246
246
246
257
278
278
288
358
358
371
410
410
423
423
410
410
410
390
390
390
390
378

218
204
208
204
199
199
1Q1
182
191
182
165
157
157
150
150
146
142
135
127
127

111
103
95

Nov.

358
. '358

317
299
299
299
299
311
257
257
257
246
246
257
257
272
272
272
272
246
238
215
202
205
182
187
180
185
189
182

138
138
150
150
157
157
165

170
182

Dec.

181
178
178
178
178
178
178
1.78
157
157
157
157
157
157

, 157
157
157
157
157
157
157
157
150
150
itn

150
146
152
151
145
143

1CQ

134
Qfi
108
11Q

118
108
108
108

l^d

149
ion
ion
172

Jan.

130
119
119
141
116
113
121
110
108
106
1fU
104
120
120
120
138
128
128
128

120
114
120
138
148
141
144
149
14Q

14Q
149
149
134

118

108
108
108
108
108
108
108
108
108
108
108
IHQ

134

1QJ.
1AQ

149
140
1*Q

Feb.

190
190

TUG
159
149
14Q
14Q
149
11Q

14Q
149
134
1QJ

 tO A

134
too

11ft

11ft
118

108
108
108
108
108
IflQ

Mar.

108
108
100
100
92
Q9
Q9
Q9
92
100
100
108
108
100
100
88
QQ

88
QQ

88
QQ

88
QQ

OR
OR

OR
OR
96
88
88
88

Apr.

150
165
165

. 178
17J
182
191
199
191
191
199
199
199
199
199
208
222

545
715
840

1,000

88
88

  88
88
88,
8888~

Qfi
96
OR

100
108
123
108
loo

128
loo

149

ita
178
190
209
209
222
222
260
275
275

May.

1,220
1,370
1,450
1,410
1,330
1.250
1,180
1,050
1,000
970
905
872
872
827
814
840
892
&8
998

1,140
1,410
1,810
2,260
2,690
2,940
3,110
3.450
3 870
4,350
4,620
4,420

297
297
324
342
324
342
361
442
556
715
864

1,030
1,140
1,050
1,220
1,350
1 690
1,900
2,110
2,330
2,330
2,330
2,220
2,220
2,090
1,980
1,980
1,770
1,670
1,490
1,400

June.

3,900
3,050
2,360
1,940
1,730
1,640
1,620
1,570
1,520
1,480
1,390
1,320
1,280
1,240
1,190
1.190
1,220
1,250
1,280
1,340
1,390
1,490
1,550
1,570
1,550
1,530
1,580
1,640
1,630
1,600

1,400
1,310
1,130
1,260
1,310
1,580
1,870
2,390
2,820
3,050
3,160
3,280
3,380
3,380
3,620
3,750
4,010
4,010
4,010
3,880
3,620
3,510
3,510
3,280
2,820
2,380
2,070
1,860
1,860
1,860

July.

1,510
1,430
1,270
1,170
1,100
1,110
1,090
1,040
970
905
918
957
970
970
964
957
957
944
924
918
918
924
957
964
957
931
924
905
886
866
853

1,970
2,080
2,190
2,290
2,190
2,080
1 860
l!770
1,670
1,480
1,480
1,480
1,570
1,570
1,570
1,670
1,870
2,190
o ^Afl

2,300
2 ion
2,190
2 ion

2,190
2 ion
2,080
1,980
1 480
1*480
1*300

Aug.

834
840
840
853
853
834
814
801
794
775
775
769
769
757
751
751
745
709-
703
703
709
709
739
733
727
709
721
715
709
703
703

1,480
1,670
1,670
1,570
1,220
966
966
680
750
750
750
966

1,040
'1,120
1,120
966
822
680
613
479
479
613
590
553
479
493
553
493
493
493
493

Sept.

685
667
655
644
627
534
394
349
396
366
344
344
288
295
277
277
271
255
249
242
239
237
235
234
222
221
228
228
228
243

493
423
423
358
358
358
358
358
299
299
299
299
358
423
718
958
878
878
878
958
878
798
798
718
718
643
643
568
568
568

NOTE. Stage-discharge relation slightly affected by Ice Nov. 21 to Dec. 1, Dec. 27 to Jan. 10 and 
Jan. 27-31, 1919; discharge ascertained by comparison with flow of St. Mary River near Kimball, Al 
berta. Stage-discharge relation seriously affected by ice Feb. 1 to Mar. 31,1919; mean discharge estimated 
110 second-feet during February and 100 second-feet during March by comparison with flow of St. Mary 
River near Kimball, Alberta. Mean discharge Apr. 18-26,1919, estimated at 400 second-feet by compari 
son with flow of St. Mary River near Kimball, Alberta, plus flow in canal at intake. Discharge Sept. 5-30, 
1919, ascertained by applying daily gage height to rating table and adding flow in canal at intake for each 
day. Stage-discharge relation affected by ice and by heavy draft in canal Oct. 21-24,1919; discharge esti 
mated. Mean discharge estimated because of ice, as follows: Oct. 25-31, 1919, 90 second-feet; Nov. 1-13, 
1919, 100 second-feet; Nov. 24-30, 1919, 150 second-feet; Dec. 1-15, 1919, 120 second-feet. Stage-discharge 
relation may have been * lightly affected by ice at times during January and February, 1920, but open- 
water rating was used. Discharge Oct. 1-20,1919, May 25 to June 14 and June 22 to Aug. 27,1920, ascertained 
by applying a correction to daily gage height for effect of gate opening in canal and then applying corrected 
dally gage height to rating table.
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Monthly discharge of St. Mary River near Babb, Mont., for the years ending Sept. SO, 1919
and 1920.

Month .

1918-19. 
October........................ ..........................

January..................................................
February. ...............................................
March....................................................
ApriL.... ................................................
May.....................................................
June.....................................................
July.....................................................

Til ft VAftF

1919-20. 
October..................................................

February ................................................
March....................................................
April.....................................................
May.....................................................

July.....................................................
August...................................................

Discharge in second-feet.

Maximum.

423 
358 
181 
149

1,000 
4620 
3,900 
1 510 

853 
685

4,620

218 
182 
190 
159 
190 
108 
275 

2,330 
4,010 
2,300 
1,670 

958

4,010

Minimum.

246 
180 
143 
104

150 
814 

1,190 
853 
703 
221

96 
108 
108 
88 
88 

297 
1,130 
1,300 

479 
299

Mean.

337 
254 
160 
125 
110 
100 
330 

1,810 
1,630 
1,010 

760 
349

585

145 
131 
127 
125 
135 
94.8 

144 
1,300 
2,710 
1.900 

839 
576

687

Run-ofl in 
acre-feet.

20,700 
15,100 
9,840 
7,690 
6,110 
6,150 

19,600 
111,000 
97,000 
62 100 
46,700 
20^800

423,000

8,920 
7800 
?!810 
7,690 
7 760 
5,830 
8,570 

79,900 
161,000 
117,000 
51,600 
34,300

498,000

ST. HART RIVER NEAR KIMBALL, ALBERTA.

LOCATION. In SW. J sec. 25, T. 1 N., R. 25 W. fourth meridian, 1 mile south and 1 
mile west of Kimball, Alberta, and 5 miles north of international boundary.

DRAINAGE AREA. 472 square miles (measured on topographic maps).
RECORDS AVAILABLE. January 1, 1913, to September 30, 1920. Erom September 1, 

1902, to December 31, 1912, records were obtained at a point half a mile north 
of the boundary line, and are published in the water-supply papers under the 
heading "St. Mary River near Cardston, Alberta," except in Water-Supply Paper 
491 in which they are published, with revisions, under the heading "St. Mary 
River at Cook's ranch, Alberta, near international boundary." A station was 
maintained by the Alberta Railway & Irrigation Co. at a point half a mile below 
the present station, from 1905 to 1908. It was taken over by the Irrigation 
Branch (now the Reclamation Service), Department of the Interior, Canada, 
in April, 1908, and operated until December 31,1912. The records for this period 
are published in Water-Supply Paper 491 under the heading "St. Mary River 
near Kimball, Alberta, near international boundary." The discharge at the 
three points is practically the same.
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GAGE. Stevens water-stage recorder with a concrete well and shelter on right bank 
used during,open-water season. During winter a chain gage, attached to the 
highway bridge 3 miles below the station is used. A staff gage at cable from 
which measurements were made was used from October 1, 1917, to November 8, 
1917. Observer, J. M. Dunn.

DISCHARGE MEASUREMENTS. Made from a cable 1,200 feet above gage; low-water 
measurements made by wading near gage.

CHANNEL AND CONTROL. Bed of stream at gage and at control composed of boulders 
and sandstone ledges. Control is formed by an outcropping ledge of sandstone 
covered with boulders near left bank.

EXTREMES OP DISCHARGE. Maximum stage during year ending September 30, 1919, 
from water-stage recorder, 6.13 feet at 11 a. m. May 30 (discharge, 4,380 second- 
feet); minimum discharge, estimated 59 second-feet March 3 (stage-discharge 
relation affected by ice).

Maximum stage during year ending September 30, 1920, from water-stage 
recorder, 6.28 feet at 2 p. m. June 18 (discharge, 4,600 second-feet); minimum 
discharge, estimated 46 second-feet December 1 (stage-discharge relation affected 
by ice).

1902-1920: Maximum discharge, 18,000 second-feet, June 5, 1908, estimated 
from the crest stage at the station at Cook's ranch, Alberta, by comparison with 
record for station near Babb; minimum discharge, estimated 46 second-feet a 
December 1, 1919 (stage-discharge relation affected by ice).

ICE. Stage-discharge relation affected by ice during severe winters.
DIVERSIONS. The St. Mary canal, constructed by the United States Reclamation 

Service, diverts water from St. Mary River near Babb, Mont., to the North Fork 
of Milk River. Approximately 141,000 acre-feet were diverted during 1919 and 
about 72,000 acre-feet during 1920. The Alberta Railway & Irrigation Co.'s 
canal diverts water from St. Mary River about 2 miles below the station.

REGULATION. The flow of Swiftcurrent Creek is regulated by the Sherburne Lake 
reservoir.

ACCURACY. Stage-discharge relation not permanent; affected by ice and by shifting 
control. Pour rating curves used during open-water periods are well defined; 
applicable October 1 to November 20, 1918, April 17, 1919, to October 20, 1919, 
April 22 to June 18,1920, and June 19 to September 30,1920. Daily gage heights 
obtained from Stevens water-stage recorder records by straight-line method 
October 1 to December 30, 1918, April 1 to October 23, 1919, April 22 to May 2, 
1920, May 4-6, 1920, and May 14 to September 30, 1920. Daily gage heights 
during periods January 1 to March 31, 1919, October 24, 1919, to April 21, 1920, 
and May 8-12, 1920, from observer's readings once daily to hundredths on chain 
gage at highway bridge 3 miles below water^stage recorder. Daily discharge 
ascertained by applying daily gage height to rating table except for periods in 
dicated in footnote to tables of daily discharge. Records good.

COOPERATION. Station maintained in cooperation with the Reclamation Service, 
Department of the Interior, Canada.

* Only estimates 6f mean monthly flow are available for the winter periods from 1902 to 1912, ihelusiv , 
and a lower minimum discharge may have occurred during that time.



HUDSON BAY T3KAINAGE BASIN. 15

Discharge measurements of St. Mary River near Kimball, Alberta, during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 14

24
Nov. 11

18
Dec. 3

6
28

1919.

20
27
28

Feb. 10
16

Mar. 8
18
27
31

Apr. 8
15
21
22
24

May 16
29

July 5
24

Made by 

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

C.H. Ellacott..........

C.H.EUacott... .......
.....do.................

.....do.................
C.H.EUacott..........
.....do.................
.....do.................

.....do.................

.....do.................
Corbett a and Newhall.

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
o 7n
2.98
2.47
2.61

&2.33
62.29
63.22-

5.74
5.24
5.28
5.32
5.08
5.05
4.94
5.20
5.08
5.20

62.44
62.40

2.25
2.05
1.92
3.14
6.05
3.75
3.46
3.20
2.98

Dis 
charge.

Sec.-ft, 
343
439
244
294
192
193
155

132
149
186
180
183
159
122
132
134
285
236
243
200
14-ft

127
554

4.229
985
743
599
463

Date.

1919. 
Aug. 12

18
28

Sept. 6
23
28

Oct. 4
18

Nov. 13
Dee. 3

22

1920.
Jan. 13
Feb. 2

23
Mar. 17
Apr. 2

19
May 15

23

no

23
July 28

18
Sept. 25

Made by 

B. E. Jones. .......->...
Dawsoii o and Jones. . . .
C. F. Corbett..........

Corbett and Ford a..,..

.... Ao. ............... .-

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................

.....do.................
A. W. P. Lowriec,....
W. A. Lamb...........

W. A. Lamb...........

A. W. P. Lowrie.......

Gage 
height.

Feel.
2.87
2.74
2.69
2.65
2.24
2.30
2.12
1.91

  4.35
5.13
5.04

5.13
5.79
5.48
5.62
4.88
5.15
4.54
5.24
4.75
5.74
5.80
4.48
3.94
3.06
3.02
3.46

Dis 
charge.

Sec.-ft. 
432
355
344
332
.203
199
174
121
122
103
196

173
226
151
136
104
887

1,739
2,630
1,862
3,610
3,698
1,710
1,193
d521

486
740

« Engineer, Reclamation Service, Department of the Interior, Canada, 
b Stage-discharge relation affected by ice; gage height from staff gage at regular section. 
c Engineer, Water Power Branch. Department of the Interior, Canada.
d Measurement made by wading below Alberta Railway & Irrigation Co.'s canal intake; flow in canal 

(472 second-feet) included in result.
NOTE. Stage-discharge relation affected by ice during periods January to March, 1919, and Oct. 24.1919, 

to Apr. 21,1920. Measurements during thase periods referred \o chain gage on highway bridge 3 miles below 
water-stage recorder.
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Daily discharge, in second-feet, of St. Mary River near Ximball, Alberta, for the years 
ending Sept. SO, 1919 and 19$0.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

377
364
352
348
340

336
332
328
312
304

304
324
316
336
348

390
412
452
521
566

540
521
484
452
441

436
426
408
403
372
360

207
200
187
175
168

156
147
156
150
150

150
147
138
130
123

123
125
125
121
110

106
106
104
115
130

159
158
157
157
157
157

Nov.

352
352
324
316
297

283
286
276
268
276

254
241
258
258
261

276
290
294
279
261

94R
225

215
192

197
190
195
199
192

154
190
127
113
140

105
125
113
111
131

131
131
111

  111
131

137
137
137
135
152

152
222
300
462
513

355
209
60
60
60

Dec.

195
190
190
197
197

192
176
169
160
135

164

153
169
148

182
171
151
141
156

141
182
14.K

124
143

151
148

155
1C1

140

46
60
103
97
101

197

123

139
149

152
14.9
119

172

194
1Q4,

206
206
206

219
194

251
270

317
310
320
267
222
184

Jan.

139
19Q
131
154
131

19Q
139
129
110
125

135
,125
115
125
139

137

iw
150
1 %(\

157
159
163
1OQ

182

184
186
17Q
182
107

191

1QA
91 C

201
206

1QQ

177
1OQ

201
1QQ

165
165

OlO
283

251
ono

lOfi
7Q

87
67
49
48

1 *\d.

219
201
212
206
231
228

Feb.

172
171
170
174
179

177
174
178
182
182

182
163
137
138
140

159
148
131
115
109

103
91
QA

69
69

RQ
60
68

226
226
257

325

340
355
359
367
325

283
277
267
248
236

225
186
194
191
1QO

165
165
150
157
140

150
123
133
123

Mar.

77
68
59
67
75

115
131
121
121
123

123
AC

119
79
97

119
140
131
19Q
113

131
125
119
99

109
133
154
184
234
285

129
110
129
125
115

111
127
172
204
236

228
209
209
375
109

152
136
140
140
234

4fi7
518
AQ7
508
434,

351
351
371
379
355
404

Apr.

272
286
292
296
263

243
240
235
235
246

249
252
258
258
243

238
246
246
166
1QA

207
173
138
134
147

225
289
OAO

564
826

347
104
167
135
148

170
170
194
234
934

234
OAA

481
886
750

730
840
875
887
Wfl

300
332
350
392
372

372
548
724
562
520

May.

994
1.112
1,162
1,153
1,072

1,001
962
871
803
737

652
613
581
531
510

542
587
645
737
962

1,263
1,607
2,176
2,612
2,850

3,008
3,300
3,798
4,110
4,306
4,052

472
416
476
535
681

918
1,188
1,458
1,353
1,191

1,288
1,693
1,676
1 660
l',761

1/807
2,090
2,424
2,475
2,614

2,758
2,740
2,650
2,758
2,424

2,148
1,930
1,715
1,515
1,420
1,362

June.

3,584
2,902
2,206
1.790
1,564

1,474
1,436
1,398
1,360
1,281

1,195
1,096
1 025
970
931

924
970

1,001
1,025
1,064

1 137

1,229
1,289
1,307
1,298

1,263
1,238
1,254
1,307
1,307

1,344
1,270
1,191
1,108
1,297

1,486
1,761
2,266
2,925
3,324

3,457
3,590
3,628
3,780
3,989

4,255
4,331
4,445
4,218
3 Ofld

3,813
3,633
3,633
3,525
2,867

2,452
2,053
1,879
1,855
1,831

July.

1,246
1,112
978
833
752

752
737
701
645
559

559
594
607
619
587

581
587
581
564
553

559
559
575
575
553

553
553
536
510
500
490

1,927
2,118
2 200
2*226
2,118

2,066
1,939
1,691
1,530
1,468

1,405
1,446
1,658
1,572
1,499

1,572
1,691
1,915
2,200

2,172
1,988
1,939
1 927
1,903

1,903
1,819
'1,724
1,446
1,315
1,125

Aug.

466
466
470
480
475

470
457
452
434
421

417
413
408
404
400

387
375
366
358
358

362
362
362
358
346

350
342
342
338
326
326

1,144
1,335
1,405
1,395
1,125

817
620
515
490
530

535
620
757
809
809

778
620
500
428
368

304
420
467
462
440

472
476
568
546
557
525

Sept.

330
299
296
292
375

326
269
233
292
260

289
272
263
292
266

240
225
214
217
220

227
220
217
207
204

222
227
233
217
217

485
490
495
462
449

436
416
408
400
392

384
380
380
436
650

841
942
933
908
899

942
899
84Q
801
743

676
608
568
602
574

NOTE. Stage-discharge relation affected by ice Nov. 21,1918, to Apr. 16,1919, and Oct. 21,1919, to Apr. 
21, 1920; discharge ascertained by means of gage heights, discharge measurements, observer's notes, and 
weather records. Discharge interpolated on account of lack of gage readings Dec. 31,1918; Jan. 3, 8,12,19. 
26,30, Feb. 2, 6, 8,14,18, 20, 22, 23, 25, 28, Mar. 2, 4.9,16, 23,30, Oct. 27, 29,1919; and Apr. 10, 27, May 3,7, 
13,1920. Discharge estimated on account of lack of gage readings Feb. 9, Mar. 11, and Oct. 24,25,31,1919.
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Monthly discharge of St. Mary River near Kimball, Alberta, for the years ending Sept. SO,,
1919 and 1920.

Month.

1918-19.

February................................................
March..................:.................................
April...............:....................................
May......................................................
June.....................................................
July.....................................................
Angus* .........................................;.........

The year... ........................................

1919-20.

December ................................................
January .
February................................................
March...
April.....................................................
May......................................................

July......................................................
August ..................................................

Discharge in second-feet.

Maximum.

566 
352 
197 
191 
182 
285 
826 

4,306 
3,584 
1.246 

480 
375

4,306

207 
513 
320 
283 
367 
518 
887 

2,758 
4,445 
2,226 
1,405 

942

4,445

Minimum.

304 
190 
124 
115 
60 
59 

134 
510 
924 
490 
326 
204

59

104 
60 
46 
48 

123 
111 
104 
416 

1,108 
1,125 

304 
380

46

Mean.

394 
259 
162 
150 
135 
123 
266 

1,590 
1,390 

649 
396 
255

483

145 
165 
179 
181 
229 
259 
429 

1,660 
2,840 
1,800 

672 
615

764

Run-off 
in 

acre-feet.

24,200 
15,400 
9,960 
9,220 
7,500 
7,560 

15,800 
97,800 
82,700 
39,900 
24,300 
15,200

350,000

8,920 
9,820 

11,000; 
11,100 
13,200 
15900 
25,500 

102,000 
169,000 
111,000 
41,300 
36,600

555,000
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Combined daily discharge, in second-feet, of St. Mary River near Kimball, Alberta, and 
St. Mary canal at St. Mary crossing, near Babb, Mont., for the years ending Sept. SO, 
1919 and 1920.

Day.

1918-19. 
1............
2............
3.............
4.............
5............

6.............
1... ..........
'8.. ...........
9.............

10.............

11.............
W.... .........
13.............
It... .........
15.............

'16w.. .......:.
'I?,,.. .........
18.,.........:.i&:...-.. ........
20.^.........

si.;.-..........
M...V... ......
23.............
24.............
25.............

26.............
27.... ...........
28.............
29.............
30.............
31.............

1919-20. 
1.... .........
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

377
364
352
348
340

336
332
328
qio
qnJ.

304

316
QQft

348
QQft

4.1 9
A*f>
KOI

Kfift

540
521
484
A CO

441

436
426
Af\Q

403
372
OftA

207
200
187
175
168

156
147
1 f^ft

1 t\(\

150

150
147

1QA

123

125

119

106
iftfi
IfU

115
130

159
158
157
157
157
157

Nov.

352
352
324
316
OQ7

283
286
276
268
276

9<iA

241
258
258
261

97fi
9QA
OQA

97Q
  261

OJQ

225
919
91 ^
1O9

1O7
lOfk
1Q^
10Q
1O9

154
129

140

105
19=;
113
111
131

131
131
111
111
131

1V7
107

137

152

152
999
^nn
462
513

355
209

fin
60
fin

Dec.

195
190
190
197
197

192
176
169
160
IQE

IfiA
1fi4.
1 f\3

169
148
1QO

171
151

1 ^R

141
182
145
124
143

151
148
155
155
1 El

140

46
60

103
O7

101

197

-IQQ

10Q

142

152

119
123

194
194
206
206
206

219
194
IQfi

251
97fi

317
qi A

267
222
184

Jan.

139
129
131
154
131

129
139
129
119
ion

135
19<;
115
 IOC

1Q7

137

150
150
1 en

157
110
163
189
100

184
186
179
182
187
191

196

201
201
206

1 SO

177
1 SO

201
189

165
1AK

919
003

251
OAQ

196
196
79

87
67
40
48

154

91 0

201
919

206
901
OOQ

Feb.

172
171
170
174
179

177
174
178
182
182

182
163
137
138
140

T»O
148
131
115
109

103
91
80
69
RQ

69
60
68

226

257
321
325

34n
355
359
367
325

283
277
267
248
236

225
186
194
191
133

165
165
150
157
lin

150
123
100

19°.

Mar.

77
68
59
67
75

115
131
121
121
123

123
95

119
7O
07

119
140
131

113

131
131
125
119

OQ

109
133
1H4

184
234

129
119
129
125
115

111
127

204
236

228
209
209
375
109

152
136
140
140
234

467
518
497
508
434

351
351
371
379
355
404

Apr.

272
286
292
296
263

243
240
235
235
*>AR

249
252
258
258
243
OOO

94A

246
166
180

207
312
345
364
V»i

537
616
865

1,154

OA7

104
107
135
148

170
170
194
934

234

234
300
481

750

730
840
875
887
570

300
339

350
392
372

372
548
724

520

May.

1,349
1,480
1 534
1,541
1,466

1,399
1,348
1,256
U191
1,125

1 (Wl

1,001
978
938
921

935
989

1,047
1.142
1,355

1,658
1,998
2,548
2,990
3,223

3,384
3,680
4,179
4,496
4.695
4,438

<f?9

416
476
535
681

918
1,188
1,458
1,353
1,191

1.288
1,693
1,676
1,660
1,761

1,807
2,090
2,424
2,475
2,614

2,758
2,740
2,650
2,758
2,444

2,357
2,150
1 OO7

1,818
1.750
1,695

June.

3,973
3.290
2,594
2,179
1^955

1,865
1,822
1,788
1,748
1,673

1,587
1,488
1,417
1,362
1,320

1,313
1,357
1,391
1 414
1,452

1,525
1,616
1,679
1,694
1,684

1,647
1,622
i fiin
1.691
1,690

1,681
1,586
1,523
1,453
1,594

1,831
2,083
2,625
3 277
3,632

3,809
3,945

4,091
4,313

4.622
4,711
4,766
4,598
4,306

4,215
4,039
3,968
3,912
3,277

2,802
2.465
2 9Q7

2,246
2,229

July.

1,626
1,494
1 361
1,215
1,136

1.143i'1'28'

1,094
1,035

951

953
989
997

1,008
975

969
977
972
953
942

949
949
964
965
944

942
941
922
895
887
878

2,300
2,484
2,574
2,646
2,540

2,486
2,330
2,113
1,960
1,898

1,835
1,878
2,094
2,006
1,933

2,000
2,127
2,351
2,636
2,647

2,608
2,428
2,379
2,367

2,343
2,261
2,164
1,882
1 753
1,563

Aug.

854
854
859
869
861

;8?5
842
837
818
SOS

805
803
800
796
792

778
767
755
748
748

753
752
753
747
735

739
732
731
725
713
715

1,584
1,771
1,857
1,854
1,586

1,278
1,095

995
959
964

969
1,054
1,191
1,241
1 241

1,210
1 054'936

834
772

706
651
641
615
601

571
567
KQC 7

550.8
560.2
KO7

Sept.

719
686
682
677
697

S/Sl
527
490
451

415
395
361
36S
344

317
301
292
2S9
2SS

296
288
285
274
269

281
285
290
273
275

485
490
495
462
449

436
416
408
400
392

384
380
380
436
650

841
CU9

933
908
899

942
899
849
801
743

676
608
5A8

602
574

NOTE. For tables of daily discharge of St. Mary canal at St. Mary crossing, see p. 23.
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Combined monthly discharge of St. Mary River near Kimball, Alberta, and St. Mary 
canal at St. Mary crossing, near Babb, Mont., for the years ending Sept. SO, 1919 and 
1920.

Month.

1918-19.

JjtllHtJtFy . ,

April.....................................................
May.....................................................

July.....................................................
August... ................................................

The year..... ......................................

1919-20. 
October. ..................................................

February, ...............................................

April.....................................................
May......................................................

July.....................................................

Discharge in second-feet.

Maximum.

566 
352 
197 
191 
182 
285 

1.154 
4.695 
3.973 
1,626 

869 
719

4,695

207 
513 
320
283 
367 
518 
887 

2,758 
4,766 
2,647 
1,857 

942

4,766

Minjmritin .

304 
190 
124 
115 
60 
59 

166 
921 

1,313 
878 
713 
269

59

104 
60 
46 
48 

123 
111 
104 
416 

1,453 
1,563 

527 
380

46

Mean.

394

150
135 
123 
340 

' 1,978 
1,783 
1,037 

785 
410

633

145 
165 
179 
181 
229 
259 
429 

1,720 
3,196 
2,224 
1,001 

615

863

Eon-ofi 
in 

acre-feet.

24,200 
15,400 
9 960 
9220 
7 500 
7 560 

20,200 
122,000 
106000 
63,800 
48,300 
24,400

459,000

8,920 
9,820 

11 000 
11,100 
13,200 
15900 
25,500 

106,000 
190 000 
132,000 
59,600 
36,600

620,000

NOTE. For tables of monthly discharge of St. Mary canal at St. Mary crossing, see p. 23. 

ST. HART CANAL AT INTAKE, NEAR BABB, MONT.

LOCATION. In NW. J sec. 27, T. 36 N.,-R. 14 W., 600 feet below intake of canal and
2 miles south of Babb, on Blackfeet Indian Reservation, in Glacier County. 

RECORDS AVAILABLE. June 1, 1918, to August 31, 1920. 
GAGE. Gurley printing water-stage recorder in wooden shelter on right bank. Prior

to April 17,1919, a staff gage 300 feet above present gage was read. The two gages
were set to read the same but are not at the same datum on account of the slope
in canal between the two points. 

DISCHARGE MEASUREMENTS. Made from cable 10 feet above gage. Current is evenly
distributed throughout 'cross section and has a moderate velocity at all stages. 

CHANNEL AND CONTROL. Bed composed of gravel. Repairs to canal may cause slight
changes in stage-discharge relation. 

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September
30, 1919, 6.23 feet May 15 (discharge, 550 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 7.04 feet
August 8 (discharge, 655 second-feet). 

1918-1920: Maximum stage recorded, 7.04 feet August 8, 1920 (discharge, 655
second-feet). 

ICE. Canal not operated during winter.
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ACCURACY. Stags-discharge relation changed during period June 2 to July S,
when channel was being repaired; permanent during other periods. Two rating 
curves used during 1919, the first, applicable April 18 to June 1, is fairly well 
defined between 130 and 552 second-feet, and the second, applicable July 9 to 
September 30, is well defined between 20 and 512 second-feet. Rating curve 
used during 1920 is well defined between 10 and 650 second-feet. Operation of 
water-stage recorder unsatisfactory during 1919; gage heights were obtained from 
observer's readings twice daily to hundredths on staff gage 300 feet upstream from 
recorder. Gage heights during periods June 25 to August 12, and August 25-31, 
1920, were obtained from Gurley printing water-stage recorder records; observer's 
readings once daily to hundredths on staff gage 300 feet upstream from recorder, 
used for other periods during 1920. Daily discharge, April 18 to June 1, 1919, ascer 
tained by applying mean daily gage height to rating table; June 2 to July 8,1919, 
by indirect method for shifting control; Jun'e 25 to August 12, 1920, and August 
25-31,1920, by applying mean daily gage height from Gurley printing water-stage 
recorder to rating table, and during other periods in 1920 by applying observed 
daily gage height to rating table. Records prior to July 9,1919, are fair and there 
after during 1919 they are good. Records for 1920 are excellent.

COOPERATION. Station maintained in cooperation with Reclamation Service, De 
partment of the Interior, Canada.

St. Mary canal diverts water from the west bank of St. Mary River near Babb, 
Mont., and discharges into the North Fork of Milk River. The water then flows in 
the natural channel of Milk River through Canada and is finally used for irrigation 
in the Milk River Valley east of Havre, Mont. Water may be returned to the St. 
Mary River at St. Mary crossing.

Discharge measurements of St. Mary canal at intake, near Babb, Mont., during the years 
ending Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 18

30
Mav 14

" 18 
June 18

18
July 9

" 10
28
28

Aug. 15
19
22

10

Made by 

W. A. Lamb....... . .
Corbett <* and Newhall o. 
C. F. Corbett..... ......

.....do.................

.....do..................

Gage 
height.

Feel.

5.60
6.23
6.16 
5.92
5 04.

5.95

5.98
i Qa
6.04
6.02
6.04
6.02
3.82

Dis 
charge.

See.-ft. 
136
468
549
542 
491
506
495
493
497
507
500
4.7Q

504
493
224

Date.

1919. 
Sept. 11

20
Oct. 2

1920.
Mav 28

25
Julv 26
Aug. 2

6
25
27
27
31

Made by  

C. F. Corbett...........

Corbett and Ford o. . . . .

W. A. Lamb...........
A. W. P. Lowrieft......
W. A. Lamb...........
.....do.................

H.S. Price...... .......

W. A. Lamb...........
.....do.................

Gage 
height.

Fed. 
3.00
2.19
1.93

4.88
5.66
6.21
6.41
6.54
6.75
3.36
2.47
2.46
.58

Dis 
charge-.

Sec.-ft. 
144
88
70

369
457
542
566
574
613
185
105
109
12.5

a Engineer, Reclamation Service, Department of the Interior, Canada. 
& Engineer, Water Power Branch, Department of the Interior, Canada.
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Daily discharge, in second-feet, of St. Mary canal at intake, near Babb, Mont,, for the years 
ending Sept. SO, 1919 and 1920.

Day.

1919. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..".
24.^. .......
25.!........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

139
139

* I^IQ

139
276
300
312
360

271
378
410
442
462

May.

474
494
514
526
543

543
510
520
520
511

511
520
543
545
550

528
536
540
542
529

530
510
497
502
499

497
502
502
499
500
499

June.

500
499
500
502
502

499
502
502
495
502

500
497
499
497
500

502
500
499
499
499

500
498
498
498
495

495
495

,495
494
493

July.

491
493
493
491
491

493
493
493
491
491

494
492
492
494
495

498
497
499
498
4QQ

1QQ
499
499
499
498

499
498
491
499
502
502

Aug.

502
502
502
502
502

502
501
502
502
502

502
502
502
502
501

502
501
502
504
502

501
502
504
501
502

502
502
501
501
502
502

Sept.

502
501
502
501
364

364
250
228
224
144

143
94
94
94
94

94
94
85
85
85

84
84
84
84
73

73
71
71
72
71

Day.

1919-20. 
1. ...........
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

71
71
71
71
70

70
70
70
70
70

70
70
70
70
70

70
70
70
70
70

95
95
70

May.

262

270
274
363
427
431
427

June.

427
424
424
453
457

461
466
450
457
466

464
464
464
470 483

487
496
505
528
528

528
527
528
527
532

536
545
543
552
555

July.

555
555
557
560
560

562
560
559
559
562

563
564
564
563
560

553
563
563
560
563

564
566
566
566
564

564
563
562
553
560
557

Aug.

563
573
585
597
608

609
643
655
604
566

564
569
566
564
564

564
556
559
519
522

523
230
179
192
163

105
92
12.5
12.5
12.5
12.5

Monthly discharge of St. Mary canal at intake, near Babb, Mont., for the years ending Sept.
SO, 1919 and 1920.

Month.

1919. 
April 18-30... ............................................
May.....................................................

July.....................................................

1919-20. 
October 1-23.............................................
May 25-Sl... .............................................

July.....................................................
August................... ......... ......... . .....

Discharge in second-feet.

Maximum.

462 
550 
502 
502 
504 
502

550

95 
431
555 
566 
655

Minimum.

139 
474 
493 
491 
501 

71

71

70 
262 
424 
553 
12.5

Mean.

290 
517 
499 
496 
502 
177

42S

72.3 
351 
492 
561 
422

Run-off in 
acre-feet.

«

7.480 
31,800 
29,700 
30,500 
30.900 
10,500

141,000

3,300 
4,870 

29,300 
34,500 
25,900
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ST. VARY CANAL AT ST. MARY CROSSING. NEAR BABB, MONT.

LOCATION. In NE. J sec. 30, T. 37 N., R. 13 W. Montana meridian, 250 feet east of 
outlet of siphon by which canal crosses St. Mary River, 10 miles below intake, 
and 9 miles north of Babb, in Glacier County.

RECORDS AVAILABLE. July 6,1918, to August 31,1920.
GAGE. Stevens continuous water-stage recorder in wooden shelter on right bank; 

installed April 22,1919. During 1918 a Stevens water-stage recorder on concrete 
entrance to flume, 313 feet downstream from present recorder, was used.

DISCHARGE MEASUREMENTS. Made from cable 188 feet below gage.
CHANNEL AND CONTROL. Control is at the head of the steel flume 313 feet below gage 

and is practically permanent.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30,1919; 6.61 feet at 4 p. m. Majrl5 (discharge, 421 second-feet).
Maximum stage recorded during year ending September 30, 1920. 4.69 feet at 

11 p. m. August 8 (discharge, 487 second-feet).
1918-1920: Maximum discharge recorded, 487 second-feet at 11 p. m. August 8, 

1920.
ICE. Canal not operated during winter.
ACCURACY. Stage-discharge relation practically permanent. Rating eurve used 

during 1919, well defined between 45 and 410 second-feet. Rating curve used 
during 1920, well defined between 10 and 500 second-feet. Mean daily gage 
heights obtained from water-stage recorder graph by inspection except for May 25 
and August 28 when hourly-discharge method was used. Daily discharge ascer 
tained by applying mean daily gage height to rating table except for period 
indicated in footnote to tables of daily discharge and except for days for which 
hourly-discharge method was used. Records excellent.

COOPERATION. Station maintained in cooperation with Reclamation Service. Depart 
ment of the Interior, Canada.

Discharge measurements of St. Mary canal at St. Mary crossing, near Babb, Mont., 
during the years ending Sept. SO, 1919 and 1920.

Date.

1919. 
May 1

13
19 

June 2
14
18

July 9
27

Aug. 15 
29

10 
11

Oct. 2

1920.
May 28

29

Made by 

W. A. Lamb.. .........
Oorbett a, and Newhallo.

.....do..................

.....do..................

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet.
f, QH

6.40
6.46 
6.28
6.28
6.32
6.32
6.28
6.32
6 97

5.55
4.21 
3.36
2.23

3.54
3.84

Dis 
charge.

Sec.-ft.
OK7

402
417
OQQ

376

404
vu\
377
070

01 K

192

55

282
333

Date.

5
10 
17
22
22
22

July 8
14
28

3
7

20
25
27
27
28

Made by  

.....do..................
A. W.P. Lowrie ......

A. W. P. Lowrie.......

.....do..................

.....do..................
H.S. Price.. ...........

W. A. Lamb. ..........

.....do........... ........

Gage 
height.

Feet. 
4.01
2.88
4.03
4. Id

4.31
4.31
4.31
4.39
4.45 
4.47
4.48
4.51 
4.68
4.29
2.51
1.96
1.96
.86

Dis 
charge.

Sec.-ft. 
357
182
355 
376
401
396
406
429
435
441
428
439 
490
407
151
96
07

12.4

» Engineer, Irrigation Branch, Department of the Interior, Canada. 
6 Engineer, Reclamation Service, Department of the Interior, Canada, 
e Engineer, Water Power Branch, Department of the Interior, Canada.
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Daily discharge, in second-feet, of St. Mary canal at St. Mary crossing, near Babb, Mont., 
for the years ending Sept. SO., 1919 and 1920.

Day.

1919. 
1..........
2..........
3..........
4..........
5...... ...

6..........
7..........
8..........
9..........

10..........

11.........
12..........
13..........
14.........
15.........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Apr.

139
207
230
247

222
248
274
301
328

May.

355
368
372
388
394

398
386
385
388
388

388
388
397
407
411

393
402
402
405
393

395
391
372
378
373

376
380
381
386
389
386

June.

389
388
388
389
391

391
386
^Qfi

388
QftO

392
392
392
392
389

389
387
HQrt

389
388

388
387
390
387
386

384
384
386
384
383

July.

380
382
383
382
384

391
391
393
390
392

394
395
390
389
388

388
390
391
389
389

SQft

390
389
390
391

389
388
386
385
387
388

Aug.

388
388
389
389
386

385
385
385
384

388
QQft

392
392
392

391
QQO

389
390
QQfl

<4Q1
QQfl

391
389
389

389
QQft

389
387
387
389

Sept.

389
387
386
385
322

303
90S
904

198
191

126
123
no

76
78

77
76
78
72
68

69
68
68
67
65

59
58
57
56
58

Day.

1919-20. 
1............
2............
3............
4............
5............

6............
7............
8............
g

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
97

28............
29............
30............
31............

Oct.

55
54
54
54
53

52
52
52
54
54

52
52
51
50
50

49
48
49
49
51

54
79
74
30

May.

44

209
220
282
303
330
333

June.

337
316
332
345
297

345
322
359
352
308

352
355
355
311
324

367
380
321
380
402

402
406
335
387
410

350
412
418
391
398

July.

373
366
374
420
422

420
391
422
430
430

430
432
436
434
434

428
436
436
436
434

436
440
440
440
440

440
442
440
436
438
438

Aug.

440
436
452
459
461

461
475
480
469
434

434
434
434
432
432

432
434
436
406
404

402
231
174
153
152

99
91
17.7
4.8
3.2
2.0

NOTE. Operation of water-stage recorder unsatisfactory during period April 27-30, 1919; discharge 
interpolated.

Monthly discharge of St. Mary canal at St. Mary crossing, near Babb, Mont., for the years 
ending Sept. 30, 1919 and 1920.

Month.

1919. 
April 22-30.. .............................................
May.....................................................

July.....................................................

1919-20.

May 25-31................................................

July.....................................................

Discharge in second-feet.

Maximum.

328 
411 
392 
395 
392 
389

411

79 
333
418 
442 
480

Minimum.

139 
355 
383 
380 
384 

56

56

30 
44 

297 
366 

2.0

Mean.

244 
388 
388 
389 
389 
155

337

53.0 
246 
359 
426 
328

Run-off in 
acre-feet.

4.360 
23,900 
23,100 
23,900 
23,900 
9,220

108,000

2,520 
3,420 

21,400 
26.200 
20,200
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ST. MARY CANAL AT HUDSON BAY DIVIDE, NEAR BROWNING, MONT.

LOCATION. In NE. £ sec. 5, T. 37 N., R. 11 W., on Hudson Bay Divide, 12 feet above 
first concrete drop in canal, on Blackfeet Indian Reservation, a quarter of a mile 
south of international boundary, and 30 miles north of Browning, in Glacier 
County.

RECORDS AVAILABLE. July 3, 1917, to August 31, 1920.
GAGE. Stevens water-stage recorder in wooden shelter on left bank used since June

29. 1920. The recorder was on right bank 40 feet above present site during 1919
and from May 25 to June 28, 1920. Prior to 1919 a staff gage at different datum
located at Douglas bridge 1 mile above was used. 

CHANNEL AND CONTROL. Canal has uniform section. At high stages the slope of
water surface changes slightly with the change in stage. Control is a V-shaped
notch in the concrete drop 12 feet below gage. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September
30. 1919, 6.20 feet at 7 p. m. May 15 (discharge, 416 second-feet).

Maximum stage recorded during year ending September 30, 1920, 5.92 feet at 
6 p. m. August 9 (discharge, 472 second-feet).

1917-1920: Maximum discharge recorded, 472 second-feet at 6 p. m. August 9, 
1920.

ICE. Canal not operated during winter.
ACCURACY. Stage-discharge relation practically permanent except as affected by ice 

October 24-26, 1919. Rating curve used during 1919 is fairly well defined for all 
stages. Two well-defined rating curves used during 1920, applicable respectively, 
May 26 to June 28 and June 29 to August 31. Mean daily gage height obtained by 
inspection from water-stage recorder graph. Daily discharge ascertained by 
applying mean daily gage height to rating table except for periods May 26-29, and 
September 22, 23, and 27-29, 1919, for which it was ascertained by hourly-dis 
charge method and except for period October 24-26, 1919, when stage-discharge 
relation was affected by ice for which it was estimated. Records excellent.

COOPERATION. Station maintained in cooperation with Reclamation Service, De 
partment of the Interior, Canada.

Discharge measurements of St. Mary canal at Hudson Bay divide, near Browning, Mont., 
during the years ending Sept. SO, 1919 and 1920.

Date.

1919. 
Apr. 25
May 13

17
17

July ' 8
25
26

Aug. 14
29
30

Sept. 10
13
22

Oct. 1 
25

Made by  

C.H. Ellacotto. .......
W.A. Lamb.... .......
C.F.Corbetto. ........
.....do..................
Lamb and Jones. ......
C.F.Corbett.... .......
W.A. Lamb...........
C.F.Corbett...........
.....dp.................

.....do.................
C.F.Corbett...........

.....do.................
Corbett and Ford ......

Gage 
height.

Feet. 
5.02
6.10
6.02
6.04
6.04
6.02
6.03
t QQ
6.00
5 99
6.00
4.64
3.98
3.37
2.97 

»2.61

Dis 
charge.

Sec.-ft. 
224
410
389
374
391
382
370
374
380
367
381
185
112
69
49.0 
15.8

Date.

1920. 
May 29

9
18
22
22
22

July 14
17
28

Aug. 4
9

26
27
29 

Sept. 1

Made by 

S. G. Dawson..........

A. W. P. Lowrie.......

W.A. Lamb...........

A. W. P. Lowrie.......
.....do.................

Gage 
height.

Feet. 
5.25
5.64
5.66
5.88
6.03
6.03
6.03
5.75
5.72
5.73
5.77
5.90
3.75
3.14
1.64 
.93

Dis 
charge.

Sec.-ft. 
283
341
357
381
418
414
408
443
432
440
448
468
140
92
17.4 
4.5

a Engineer, Reclamation Service, Department of the Interior, Canada.
6 Stage-discharge relation affected by ice.
c Engineer, Water Power Branch, Department of the Interior, Canada.
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Daily discharge, in second-feet, of St. Mary canal at Hudson Bay divide, near Browning, 
Mont., for the years ending Sept. 30,1919 and 1920.

Day.

1919. 
1. .........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11. ...... ...
12..........
13..........
14..........
15..........

IB......../.
17..........
18...........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29
39..........
31..........

Apr.

«

155
199
222

228
203
262
291
310

May.

336
346
363
368
368

375
383
381
388
393

388
393
395
397
408

399
392
386
390
386

384
386
375
368
370

370
372
365
381
383
368

June.

379
383
379
379
381

383
379
377
381
383

381
377
381
384
381

383
384
384
384
<*Ri

386
388
388
383
383

383
383
384
383
383

July.

377
377
377
379
383

386
383
383
383
383

383
384
379
377
170

379
379
374
377
379

381
379
381
000

383

379
383
379
377
379
381

Aug.

384
384
386
386
384

383
383
384
384
384

384
386
384
381
381

381
383
IRi
381
381

384
377
377
381
379

379
381
381
379
379
383

Sept.

375
374
372
374
361

<MV»
ORi

280
248
180

167
133
116
98
80

79
79
81
70
66

68
70
66
65
66

60
58
58
56
52

Day.

1919-20. 
I.............
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
19
19
20............

21............
22............
23............
9il

25............

26............
27............
28............
29............
30............
31............

Oct.

50
52
52
51
50

48
49
46
41
59

57
59
51
50
50

50
48
48
48
50

50
51
39
64
16

2

May.

72
219
256
285
313
328

June.

335
332
323
333
347

313
345
340
350
350

325
352
359
362
335

345
386
384
342
381

401
411
403
366
384

403
377
410
416
408

July.

410
392
381
392
421

435
435
415
426
438

440
454
445
442
440

438
438
438
438
438

438
447
438
438
440

438
438
438
438
438
437

Aug.

435
437
445
447
452

454
459
464
469
457

440
438
438
435
435

437
437
430
423
411

411
376
235
162
148

135
95
79
27
7.3
5.1

Monthly discharge of St. Mary canal at Hudson Bay divide, near Browning, Mont., for 
the years ending Sept. 30,1919 and 1920.

Month.

1919. 
April 23-30.............. .................................
May.....................................................
June .....................................................
July.....................................................

The period. ........................................

1919-20. 
October 1-26.......... ...................................
May 26-31............. ....................................

July.....................................................

Discharge In second-feet.

Maximum.

310 
408 
388 
386 
386 
375

408

64 
328 
416 
454 
469

Minimum.

155 
336 
377 
374
377 
52

52

2 
7$ 

313 
381 

5.1

Mean.

234 
379 
382 
380 
382 
158

332

47.4 
246 
364 
432 
339

Run-oft 
in acre- 

feet

3,710 
23,300 
22,700 
23,400 
23,500 
9,400

106,000

2,440 
2,930 

21,700 
26,600 
20,800

SWIFTCURRENT CREEK AT MANY GLACIER, MONT.

LOCATION. In sec. 12, T. 35 N., R. 16 W., at outlet of McDermott Lake at Many Gla 
cier, in Glacier National Park, 14 miles southwest of Babb, in Glacier County. 

DRAINAGE AREA. 31.4 square miles (measured on topographic map). 
RECORDS AVAILABLE. June 6, 1912, to September 30, 1920.
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GAGE. Stevens continuous water-stage recorder installed June 15, 1918, in shelter 
built by park officials and Great Northern Railway, and referred to two staff gages, 
one inside well and one outside. Prior to May 23, 1916, a staff gage on the left 
bank opposite the present gage was read. May 23,1916, to June 15,1918, a verti 
cal staff at same location as present gage was read. Gage read by A. Pullman and 
C. N. McGillis.

DISCHARGE MEASUREMENTS. Made by wading above crest of falls or 1,000 feet below 
at low stage. Since June 26,1920, high-water measurements made from cable 1,000 
feet below gage; prior to that date from highway bridge above power house. 
Section at bridge is poor.

CHANNEL AND CONTROL. Control is limestone outcrop at outlet of lake; shifts slightly. 
Just below control is a fall and a cataract.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919,4.00 feet at 1 a; m. May 28 (discharge, 1,100 second-feet); minimum stage, 
1.40 feet January 14-16 (discharge, 23 second-feet).

Maximum stage recorded during year ending September 30, 1920, 3.86 feet at 
noon June 16 (discharge, 1,020 second-feet); minimum stage, 1.35 feet at 8.30 a. m. 
March 8 (discharge, 18.5 second-feet).

1912-1920: Maximum stage recorded, 4.75 feet June 17, 1916 (discharge, 1,550 
second-feet); minimum discharge, 8.7 second-feet April 1, 1913, by current-meter 
measurement (stage-discharge relation affected by ice).

ICE. Stage-discharge relation occasionally affected by ice.
DIVERSIONS. None.
REGULATION. None.
ACCURACT. Stage-discharge relation changed during 1919 and was affected by ice for 

a short period; permanent during 1920. Two rating curves used during 1919, one, 
applicable October 1 to May 28, is fairly well defined, and the other, applicable 
May 29 to September 30, is well defined. Rating curve used during 1920 is well 
defined between 60 second-feet and 400 second-feet and fairly well defined above 
400 second-feet. Gage heights obtained from Stevens water-stage recorder graph 
by straight-edge method October 1-9, October 20 to November 17,1918, April 16 to 
October 14,1919, May 26 to June 20, June 25 to August 16, and August 19 to Sep 
tember 20, 1920. Observer's readings once daily to hundredths used November 
18, 1918, to April 15, 1919, and mean of two readings daily to hundredths used 
October 15, 1919, to March 31, 1920. Daily discharge ascertained by applying 
mean daily gage height to rating table except for periods indicated in footnote to 
tables of daily discharge. Records fair October 1, 1918, to May 28, 1919; there 
after good.

Discharge measurements of Swiftcurrent Creek at Many Glacier, Mont., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1919. 
June 12

18
July 9 

26
28

Aug. 15 
27

Made by  

W. A. Lamb...........
Jones and Dawson. .... 
W. A. Lamb...........

Jones and Haydon <* . . . . 
Dawson and Jones .....

Gage 
height.

Feet. 
9 Fift

2.26

9 C\t\

1.95 
1.94

Dis 
charge.

Sec.-ft.
QCC

170 
130
111
92
84

Date.

1919.

21

1920.

July 27

Made by  

W. A. Lamb...........
.....do..................

Gage 
height.

Feel. 
1.90
1.78

2.72
2.38

Dis 
charge.

Sec.-ft. 
78
60

365
220

Engineer, Reclamation Service, Department of the Interior, Canada.
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Daily discharge, tn »eeond-fett, of Svnftcurrent Creek at Many Glacier, Mont., for the ytart 
ending Sept. SO, 1919 and 19%Q.

Day.

1918-19-

2.............
3..............
4.............
5.............

6..............
7,... ...,....,.
I..............

&'"::::::::::
u,., ...........ia ...
18 . .....
14.,.  ....... 
1$
1«
17..............
!».. ... .......
«>..,....,.... 
20..............

at,,... .........
8::;:::::::::::
34afe*":::::::::;
a»,.,,........,.
27, . .*,;,:.. ........
2$, , . ........
30..............
31..............

1919-20. 
1.. ............
2.,..,.......,.
I..............
4..............
5..............

6..............
7..............

I::::::::-::::
Ifl,... ....,...,.

It..............

S ,,. .. .,... ..............
14..-....,...-..
15..............

16...,.,.,...,..
17..............
!»..,. -,...  .
19..............
20..............

a..............
23. ,.,...,..,.. r .
28..............
24..............
25,,...........,

26 ,
27... I... .......
28..............
29,,,..........,
38 «
31.,,..,,,....,.

Oct.

73
75
7«
78
78

85
84
76
71
65

100
140
120
115
110

115
110
100
93
95

93
89
85
82
78

68
62
65
70
65
59

41
40
39
38
37

36
36

. 3$
42
41

49
40
40
39
32

34
S6
85
38
36

«6

i
33
32

30
30
30
29
99
^0

Nov.

53
52
61
51
52

51
£0
48
47
47

50
47
44
53
68

56
48
46
43
43

41
41
41

39

36
96
34
34
34

33
35
84
34
32

29
30
30
30
28

37
27
28
27
SI

36
44
53
59
59

5$
69
57
19
57

57
06
54
50

Dec.

34
32
32
32
32

32
34
32
34
34

32
30
30
32
32

32
32
32
32
32

34
32*»
30
30

30
30
32
30
28
28

43
39
34
32
35

37
3fi
32
39
29

37
25
25
88
27

28
81
35
45
59

61
64
H
96
62

59
64
62
59
SI
59

Jan.

30
30
90
30

I 30

28
28
28
28
28

27
25
25
23
23

23
27
43
SI
62

56
56
82
82
82

71
65
56
53
48
43

59
56
49
52
48

44
37
34
30
30

j
84

35
i8
%4?
4*

45
47
47
49
48

49
4T
49
47
ja
49

Feb.

41
41
4}
39
36

36
36
36
43
41

39
39
39
36
36

32
32
32
32
32

34
34
32
32
32

32
30
28

50
48
47
47
47

48
49
43
3$
34

**- 34
37
jQT

&

31
jg
30
32
32

30

39
30

27
24
$

«.....*

Mar.

26
34
24
24
28

32
39
41
41
39

32
30
28
27
27

28
28
30
30
32

34
34
36
39
39

39
41
41
36
36
24

24
22
24
22
21

21
l&
19
22
31

2B
21
23
85
28

28
XS
34
OT
35

36
28
ft

11

g
34
31
»
27

Apr.

43
46
46
48
68

65
68
65
62
62

62
62
68
65
59

53
58
75
91
107

109
107
109
129
149

207
284
408
536
478

 tf  ».« 

f* . »

.,...,

May.

394
272
199
164
152

140
129
124
124
124

140
149
129
119
149

188
263
293
375
612

712
778
998
783
673

884
1.010
1.010
968
778
480

'

91 fi
215
207
ffi
203
18J

June.

311
259
280
367
469

474
437
401
365
329

289
271
255
235
276

343
372
362
372
390

408
427
437
396
334

302
377
298
276
242

171
161
m
263
3611

530
638
843
Ttt
598
AOO

632
CM
714
896

968
903
867
nn
m
701
755
ssH
43t
411

367
877
400
486
*»

July.

215
181
181
192
218

251
207
171
168
178

199
234
211
192
178

196
215
178
145
122

122
128
137
131
148

137
120
112
115
120
too

696
761
71*
632
662

416

320
sag
422

442
4*n
49ft
427
4M

448
489
432
872
962

«79

825
271
246

230
818
JUS
226mm

Aug.

142
154
157
161
131

112
112
112
118
112

108
105
100
96
90

WO
105
112

112
108
96
90
85

87
95
90
83
83
83

271
251

215
139

188
mi
174
178m
m
168
3M
181
181

171
198
129
166
W2

fit
U)2
108
108
112

US
11*
110'& 

XT
6?

Sept.

79
7S
71
97
63

59

ia

58
SI
KM

89

8
'

58
59
C7

£4
]»

fiit
M

ar
57
£4
47
44

77
SI
4M
171
442

999
243
29
230
234

218
185m
157
134

118til
100
IS
100

'

r

f f .....

NOTE. Discharge estimated on account of lack of gage readings, Oct. 10-19,1918, by comparison with 
flow of Canyon Creek near Many Glacier, June 21-21,1920, by comparison with flow of St. Mary River and 
Two Medicine River. Discharge interpolated on account of lack of gage readings June 8,9, 20.21, Sept. 
2-8, NOT. 5, 1919, and Aug. 17-18, 1920. Mean discharge estimated 90 second-feet Sept. 21-80, 1980, 
on account of lack of gage readings. Discharge estimated because of ice Feb. 28 to Mar. 6,1919. No recant 
obtained Apr. 1 to Mar. 25.1920.

10570S 23  3
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Monthly discharge of Swiftcurrent Creek at Many Glacier, Mont., for ike years ending Sept,
SO, 1919 and 1920.

[Drainage area, 31.4 square miles.]

Month.

1918-19. 
October...........................

 MO.V

July...............................

The year....................

1919-20.

December

February........... _ ...........
Mareh...... .......................
May 26-31... ......................

July..............................
August.   .......................
September...... _ ........... _ ..

Discharge in second-feet.

Maximum.

140 
68 
34 
82 
41 
41 

536 
1,010 

474 
251 
161 
79

1,010

42 
59 
69 
59 
50 
43 

218 
968 
761 
271 
442

Minimum.

59 
34 
28 
23 
28 
24 
43 

119 
242 
112 
83 
44

23

29 
25 
25 
30 
24 
19 

181 
161 
218 

83 
77

Mean.

86.5 
45.8 
31.6 
42.4 
35.5 
32.9 

126 
429 
347 
169 
107 
57.8

126

35.8 
41.9 
43.6 
42.8 
35.5 
28.9 

206 
577 
408 
152 
154

Per 
square 
mile.

2.76 
1.46 
1.01 
1.35 
1.13 
1.05 
4.01 

13.7 
11.1 
5.38 
3.41 
1.84

4.01

1.14 
1.33 
1.39 
1.36 
1.13 
.920 

6.56 
18.4 
13.0 
4.84 
4.90

Run-off.

Inches.

3.18 
1.63 
1.16 
1.56 
1.18 
1.21 
4.47 

15.79 
12.38 
6.20 
3.93 
2.05

54.74

1.31 
1.48 
1.60 
1.57 
1.22 
1.06 
1.46 

20.53 
14.99 
5.58 
5.47

Acre-feet.

5,320 
2,730 
1,940 
2,610 
1,970 
2020 
7,500 

26,400 
20,600 
10,400 
6580 
3,440

91,500

2,200 
2,490 
2,680 
2,630 
2,040 
1,780 
2,450 

34,308 
25,100 
9,350 
9,100

gWEFTCTTRRENT CREEK AT SHERBURNE, MONT.
i.

LOCATION. In sec. 35, T. 36 N., R. 15 W., 800 feet below spillway of Sherburne Lake
;. > dam, in Glacier County.
DRAINAGE AREA. 64 square miles (measured on topographic map).
RECORDS AVAILABLE. July 1,1912, to September 30,1920.
GAGE. Staff gage on left bank about 800 feet below the spillway of Sh'erburne Lake

' dam, installed August 10,1920. From July 1,1912, to November 9,1914, a ver 
tical staff gage was maintained on the left bank near outlet of lake and at a dif 
ferent datum from present gage. From November 10, 1914, to August 9, 1920, 
a staff gage on left bank about 300 feet below the spillway of Sherburne Lake dam 
was read. Observed by R. R. McComb and others.

DISCHARGE MEASUREMENTS. Made from cable 450 feet above gage or by wading.
CHANNEL AND CONTROL. An outcropping limedtpne ledge, somewhat broken and 

irregular, forms the control; subject to slight shifts.
EXTREMES 07 DISCHARGE. Maximum stage recorded during year ending September 

30,1919,5.90 feet May 29 and 30 (discharge, 950 second-feet); minimum discharge, 
practically no flow, occurred when gates in dam were closed.

Maximum stage recorded during year ending September 30, 1920, 7.45 feet 
August & (discharge, 1,490 second-feet); minimum discharge, practically no flow, 
occurred when gates in dam were closed!

1912-1920: Maximum stage recorded, 7.85 feet June 17, 1916 (discharge, 2,280 
second-feet); minimum discharge, practically no flow occurs when gates in dam 
are closed.
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ICE. Stage-discharge relation not seriously affected by ice. <  * . .
DIVERSIONS . N one.
REGULATION. Flow regulated by gate operations. A record of gate operations has 

been obtained except during the period June 26 to September 30,1919, and flow 
for days during that period when there were sudden changes in gate openings may 
be considerably in error. i

ACCURACY. Stage-discharge relation changed October 17, 1918, and a landslide 
August 10, 1920, necessitated moving the gage 500 feet downstream; affected by 
ice for a short period during winter of 1918-19. Four rating curves used; the 
first, applicable October 1-17, 1918, is well defined between 60 and 1,200 second- 
feet; the second, applicable October 18, 1918, to September 30, 1919, is fairly 
well defined throughout; the third, applicable October 1, 1919, to May 6, 1920, 
and August 5-9,1920, is fairly well defined between 30 and 550 second-feet; and 
the fourth, applicable August 10 to September 30,1920, is well defined between 
90 and 300 second-feet. Shifting-control method used May 7 to June 28 and 
July 15 to August 4, 1920. Gage read twice daily to hundredths in 1919 except 
during high water, when it was read to tenths, and once daily to half-tenths or 
quarter-tenths during 1920. Daily discharge ascertained by applying daily gage 
height to rating table except for periods for which shifting-control method was 
used and other periods indicated in footnote to tables of daily discharge. 
Records good during 1919 except for periods of regulated low flow, for which they 
are fair. Records during 1920 prior to August 10, fair; subsequent records good,

Discharge measurements of Swiftcurrent Creek at Sherbiarne, Mont., during the yeart 
ending Sept. 80,1919 and 1920.

Date.

1919. 
Apr. 16
May 15

July 9
12 
26
28 

Aug. 15
27

Sept. 10

Made by 

W. A. Lamb...........
.....do..................

.....do..................

.....do.. .-.........-.

Dawsono and Jones...

.....do..................

Gage 
height.

Feet. 
2.40
3.60 
.71

3.13
3.67 
4.38
4.32 
4.39
4.40
2.95

Dis 
charge.

Sec.-ft. 
74

223 
«.4

162
261 
447
410 
427
JOO

145

Date.

1919. 
Sept. 20

1920.
May 28
June 27 
July 26
Aug. 10

14
31

Made by 

.....do.................. 

.....do..................

.....do..................

height.

Feet. 
2.31

4.55
2.78 
7.35

62.95 
2.43
9 flJJ

Dis 
charge.

Sec.-Jt. 
68

420
88 

1,090
252 
150
109

  Engineer, Reclamation Service, Department of the Interior, Canada.
» New gage installed 500 feet downstream from old gage; old gage read 3.00 feet.
« Estimated.
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, in second-feet, of Svnftcurrent Cr&el at Sherburne, Mont., for the year* 
ending Sept. 30,1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4.... ..........
8..............

6..............
7..............
8...... ........
9..............
JO

H.... ..........
12..............
...............
M..,..,. .......
tt...... ........

16..............
17,..-.,........
18,.,..,,,,.,..,
19..............
20.....,...,,...

21..............
22....,.,..,....
28..............
24..............
25...,-...,....,

26..............
27..............
28..............
29..............
30,...,...,...,,
31..............

1919-20. 
1..............
a..............
3..............

5..............

...............
7..............
8..............
...............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.. .......... ..
24..............
25..............

26
27..............
28..............
29..............
30 .............
31..............

Oct.

60
61
61
62
62

64
65
66
66
67

68
68
70
72
73

75
218
306
297
248

100
0°.

93
93
93

93
93
97
95
95

51
51
49
49
49

46
43
42
42
42

43
38
32
36
44

41
36
36
41
40

40
36
35
35
33

31
33
33
32
32
<S9

Nov.

41
41
42
42
42

43
43
43
42
40

40
40
40
160
157

152
142
56
56
6«

56
56
56
54
51

49
49
49
49
47

32
32
32
32
32

33
33
33
32
32

32
32
32
33
32

32
32
36
40
47

53
56
51
43
60

65
68
60
56
56

Dec.

47
45
45
AK

4^

45
46
47
47
47

47
47
47
47
47

43
43
43
43
40

36
oe
86
36
36

36
36
36
36
36
36

55
53
47
45
43

43
43
40
37
36

36
35
35
32
30

28
28
28
28
27

33
43
56
70
93

99
99
87
70
60
61

Jan.

SO
25
24
16

1«
16
14
1O

19

19
12
12
12
12

16
20
22
26
00

30
36
36
33
33

30
40
43
76
72
70

51
47
43
43
43

40
36
36
33
33

30
28
28
28
28

28
28
30
40
36

36
36
36
36
30

40
47
56
70
76
ftl

¥eb.

65
80<\\
d%
1A

OA

16
0
0
0

0
12
62
53
47

45
46
24
12
13

12
12
12
11
10

9
g
6

87
70
51
43
40

86
36
33
33
33

33
SO
90
33
30

28
28
25
25
25

25
25
25
25
22

20
20
20
20

Mar.

5

0
0
0

4
9
10
10
10

W
9
9
9
9

9
9
9
9
9

9
22
36
36
36

W
36
36
36
36
IS

18
18
13
16
1*

1«
19
W
19
19

18
30
30
20
20

20
20
22
22
22

28
28
28
28
30

*30

30
30
30
28
28

Apr.

id.
112

03

01
00

93
93
93

81
81
81
81
81

81
81

105
131
160

146
160
176
176
230

271
338
361
463
491

28
38
38
38
28

28
28
30
»1
SI

31
84
85
36
42

43
51
56
56
93

110
113
113
108
108

108
134
163
173
173

May.

520
506
4Q1
436
361

338
339
271
271
230

971
293
271
271
293

293
338
338
385
439

616
710
833
796
705

795
833
911
950
950
833

157
142
137
131
137

157
206
306
354
388

89S
514
497
538

598
706
903
998
954

930
868
787
699
670

535
474
418
418
392
380

June.

550
144
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

118
320
338
350
350

356
356
103
91
529

695
864
042

1,030
1,070

1.030
1 030
1 030
1,050
1,090

1,150
1,190
1,190
1,190
1,150

1,110
1,070
1050
322
81

86
88
93
0
0

July.

326
211
152
152
9fln

260

267
163
165

269
265
285
265
26S

284
280
304
331
340

8S5
463
463
398
423

433
466
415
388
388
388

0
0
0
0
0
0
0
0
0
0

0
0
0
0

336

413
736

1,100
791
766

732
717
845
986

1,110

1,090
1 170
350
361
43

1,330

Aug.

000

QCQ

QQ =

 ifts
OOE

OQA

**!jfl
385
B85
OQQ

410
413
418
415
431

426
415
418
41ft
433

428
418
426
415
423

426
431
423
423
423
420

1,250
1,290
1,490
698
145

145
230
280
250
251

615
780
735
70S
675

325
239
253
150
140

133
127
127
121
121

146
146
133
121
110
105

Sept.

>IOO

4SS
428
350
230

193
176
165
160
138

157
118
79
79
79

79
79
78
78
61

61
70
65
61
58

65
58
63
58
(56

102
99
90
90
90

84
84
88
91
01

OS
96
475
585
690

631
239
368
361
361

332
332
197
193
188

178
161
146
146
146

NOTE.' _. 
and June 2,

-Discharge estimated on account of gate operations, Oct. 17,1918, Feb. 7,12,18, Mar. 22,31, Apr. 1, 
2. 26,1919. Discharge ascertained by hourly-discharge method on account of gate operations.ana June z, 20, i»iy. uiscnarge ascertained uy iiouiiy-uiseiutrge meiuou uu acvuuui> w gate uj 

Aug. 16 and Sept. 11,12,1920. Discharge estimated because of Ice, Feb 24 to Mar. 8,1919. Ga 
Feb. 8-11 and June 3-25,1919, and June 29 to July 14,1990.
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Monthly discharge of 8wftctarrent Creek at Sherbwne, Mont., for the year* m&ng 8*pt.
SO, 1919 end 1920.

MO&th.

1918-lt

December. ................................................

March....................................................
Aprtl.... .................................................
M*.tr
Jane.....................................................
July... ...................................................

September...............................................

1919-20. 
October. .................................................
November...............................................

February ................................................
March....................................................
April............ .........................................
May.. , . .......
June.....................................................
July........ ..............................................

September ...............................................

The year............... ..............................

Discharge in second-feet.

Mftffhtrtim.

306 
160 
47 
76 
65 
36 

491 
950 
550 
466 
433 
433

' '"* also'"

51 
68 
99 
81 
87 
30 

173 
998 

1,190 
1,330 
1,490 

631

1,490

MlnlntfttHf

41
40 
36 
12 
0 
0 

34 
230 

0 
152 
385 

56
' 6

31 
32 
27 
28 
20 
16 
28 

131 
0 
0 

105 
26

0

Mtaa.

100 
01.1 
43.0
28.7 
24.8 
15.5 

157 
515 
72.3 

318 
410 
140

158

' 39.5 
41.3 
48.7 
40.4 
32.8 
22.3 
68,9 

489 
702 
415 
260 
221

309

Run«efitt 
acre-feet.

6,180 
3,640 
2,580 
1,760 
1,380 

953 
9,340 

31,700 
4,300 

19,200 
25,200 
8,330

115,000

2,430 
2,460 
2)990 
2,480 
1,890

sfl'fro
41,800 
25 SW 
23,40) 
13,3X1

152,000

CANTON CREEK NEAR 1L&KY GLAOXKB, HOOT,

LOCATION. At the edge of heavy timber area, half a mile above mouth, In Gladef 
National Park, and 2 miles southeast of Many Glacier, in Glacier County.

DRAINAGE AREA. 7.0 square miles (measured on topographic map).
RECORDS AVAILABLE. July 12, 1918, to September 30, 1920.
GAGE. Stevens continuous water-stage recorder on left bank.
DISCHARGE MEASUREMENTS. Made from footbridge at gage or by wading.
CHANNEL AND CONTROL. Bed of stream covered with heavy boulders and cobble 

stones. Control is riffle about 20 feet below gage; may shift at high stage. Both 
banks high and are not overflowed.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.00 feet at 5.30 p. m. May 28 (discharge, 89 second-feet); minimum 
stage, 0.60 foot September 30 (discharge, 3.9 second-feet).

Maximum stage recorded during year ending September 30, 1920, 1.85 feet at 
9 p. m. July 1 (discharge, 86 second-feet); minimum stage, 0.56 foot at 8 p. m. 
October 4 (discharge, 3.3 second-feet).

1918-1920: Maximum stage recorded, 2.00 feet May 28, 1919 (discharge, 89 
second-feet); minimum stage, 0.56 foot October 4, 1919 (discharge, 3.3 second- 
feet).
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JOB. Station not operated during winter on account of severe ice effect.
DIVERSIONS. None.
REGULATION. Some natural storage in small lake at head of creek; no artificial 

regulation.
ACCUBACY. Stage-discharge relation changed during winter of 1919-20. Two rating 

curves used, one, applicable May 15 to October 10, 1919, is well defined between 
15 and 40 second-feet, the other, applicable May 25 to September 30, 1920, is 
fairly well defined between 16 and 52 second-feet. Daily gage heights obtained 
from graph of Stevens water-stage recorder by straight-edge method except for 
periods November 6, 1918, to May 14, 1919, July 2-8, July 30 to August 14, 1919, 
October 11, 1919, to May 25, 1920, June 9-25, and September 17-30, 1920, when 
recorder was not operating. Daily discharge ascertained by applying daily gage 
height to rating table except for periods indicated in footnote to tables of daily 
discharge. Records fair.

Discharge measurements of Canyon Creek near Many Glacier, Mont., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 20

1919.
May 15

July 9 
26
28

Made by 

.....do..................

Jones and Dawson a. ...

&,
Feet. 

1.02

1.08
1.25
1.08 
.95
.87
.87

Dis 
charge.

Sec. -ft. 
17.3

25 1
27.9
19.0
14.4
10.7

67.6

Pate.

1919. 
Aug. 23

27

19

1920.

July 27
Aug. 7

Made by 

W. A. Lamb...........
Dawson and Jones .....

.....do..................

.....do..................

.....do..................

Gage 
height.

Feet. 
0.87
.82 
.73
.73

1.39
1.26
1.17

Dis 
charge.

See.-/*. 
12.8

66.7 
»5.2

6.5

44.9
30 0
24,2

a Engineer, Department of the Interior. Canada.
6 Measurements were made at mouth of canyon half a mile below gage and are in error, owing to seepage 

loss in that distance. Measurements of Sept. 19 show approximately 20 per cent loss.
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Drily discharge, in second-feet, of Canyon Creek near Many Glacier, M&nt., for 
ending Sept. SO, 1919 and 1920.

Day.

" . 1918-19. 
1............................................
2............................................
3............................................
4............................................
5............. ........:........ ...........'...

6............................................
7............................................
8.. ....... ................ ...................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16............................................
17............................................
18............................................
19.............................................
20............................................

21............................................
22............................................
23............................................
24............................................
S5......... ...................................

26............................................
27............................................
28............................................
29.................... ........................
30...................... .....................
W.. ...........................................

1919-20. 
1............................................
2............................. . .... ..... .
8............................................
4............................................
5.. ..........................................

6.. ................................. *...-...
7............................. _ . ........ .
8............................................
*............................................
10............................................

11............................ ...... ..
12...........................................
ra.. ..........................................
14............................................
IS............................................

16............................................
17............................................
18.. ..........................................
19............................................
.............................................

a.-i-i........ .................................
22............................................
23............................................
24............................................
25..

26. .................................... ... .
27............................................
88............................................
29............................................
30............................................
M-. ..........................................

Oct.

10
9.7

10
10
12

12
12
10
9.4
10

22
31
27
26
24

26
24
22
20
19

Is
16
15
13
13

12
12
11
11
10
10

9 7

3.6
3.6
3.4
3.6

6.6
5.0
6.3
6 Q

7.2

Nov.

9.7
9.4
8.4
8.4
7.5

7.5

May.

22

25
29
31
36
53

56
57
71
61
51

52
68
77
75
71
59

34
33
34
34
32
90

June.

44
36
33
34
37

41
38
36
34
32

28
27
26
29
29

34
35
35
36
40

42
42
41
37
35

. 34
34
30
26
24

25
24
29
32

> 48

61
68
76

44
46
50
RA
66

July.

22
20
20
22
24

28
23
19
22
22

26
27
24
23
22

24
24
20
15
13

13
14
13
15
16

14
12
11
11
14

  15

77
76
68
62
56

53
48
48
45
46

46
45
45
45
46

46
44
43
41
41

40
39
37
35
34

33
32
81
3Q

62
46

Aug.

17
19
20
21
16

14
14
13
15
14

13
13
13
12
12

11
12
12
12
12

12
11
11
10
10

9,4
9.4
10
9.4
8.7
ao

37
32
29
27
27

26
26
26
26
25

27
25
25
27
26

25
23
20
14:8
13.4

12.5
12.5
13.0
13.4
13.4

13.8
13.0
12.5
11.1
11.4
11.8

Sept.

9.4
9.0
8.4
7.8
10

8.4
8.1
7.2
6.3
6.6

5.8
6.6
6.9
7.2
6.9

6.6
6.3
6.3

i 6.6
6.6

6.0
5.2
4.5
4.5
4.3

5.0
5.2
4.7
4.5
3.9

11.4
10.8
10.4
10.8
11.1

11.4
11.1
10.4
10.0
10.0

16.1
50
64
47
39

37

NOTE. Water-stage recorder not operating, discharge estimated by comparison with flow of 8wift« 
current Creek, July 2-8, and July 30 to Aug. 14,1919. Mean discharge estimated 20 second-feet Sept. 17-30, 
1920, on account of unsatisfactory operation of water-stage recorder. No record obtained Nor. 7,1918, to 
May 14,1919, Oct. 11,1919, to May 25,1920, and June 9-25,1920. Discharge ascertained by means of hourly- 
discharge method July 29 and Sept. 10,12,1920, on account of unusual fluctuation in stage.
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Mtmtkly discharge of Canyon Creek near Many Glacier, Mont., for the year* ending Sept.
SO, 1019 and 1920.

[Drainage area, 7.0 square miles.]

Mouth.

1918-19.

November 1-6..*..................
Mfty 15-31.... .....................
Jane..............................
July...............................

September... .....................

1919-20. 
October 1-10..... .................
Mfcy 26-31.... .....................
July...............................

September........ _ .............

Discharge in second-feet.

Maximum.

31
9.7 

77 
44 
28 
21 
10

7.2 
34 
77 
37 
64

Minimum.

9.4 
7.5 

22 
24 
11
a?
3.9

3.4 
29 
31 
11.1 
10.0

Mean.

16.7 
8.48 

62.6 
34.3 
19.0 
12,7 
6.47

4.99 
32.7 
46.7 
20.8 
21.4

Per 
square 
mile*.

2.24 
1.21 
7.61 
4.90 
2.71 
1.81 
.924

.713 
4.67 
6.6"? 
2.97 
3.05

Run-off.

Indies.

2.68 
,27 

4.76 
6.47 
3.12 
2.09 
1.08

.20 
1.04 
7.69 
3.42 
3.41

AtafJ^roO**

966 
101 

1,770 
2,044 
1,170 

781 
384

99.   
389 

2,870 
1,289 
1 278

RED RnnER AT FARGO, N. DAK.

LOCATION. At dam half a mile above highway bridge connecting Front Street, 
Fargo, N. Dak., with Moorhead, Minn., 10 miles above mouth of Sheyenne River, 
in Cass County.

DRAINAGE ABBA. 6,020 square miles.
BECOBDS AVAILABLE. May 27, 1901, to September 30, 1920.
GAOL Vertical staff attached to tree on left bank about 0 rods above the dam; vertical 

staff for use at low stages attached at upper end of fishway at left end of dam; 
the dam has settled slightly and lowest point of crest of dam is now about 0.7 
foot above gage datum; read by W. B. Stevenson and E. T. Jacobsen. Prior to 
September 1, 1914, gage readings were obtained from a vertical staff attached to 
the breakwater for the center pier of Front Street bridge; this gage is still main 
tained and used by the Weather Bureau, but can not be read accurately without 
a field glass and has a less permanent control than the gage now used. At the same 
stage, after complete submergence of the dam, readings on the Front Street gag* 
are numerically about 10.4 feet greater than on the gage now used.

DISCHARGE MEASUREMENTS. Made from footbridge & few feet upstream from gag»
CHANNEL AND CONTROL.- Bed composed of clay and silt; nearly permanent. Con* 

trol is timber and steel crib dam, rock filled, below gage; has settled a few inches 
since construction. At extreme low stage the fall ove* the dam is about 5 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.7 feet March 22, April 5 and 7, and May 12 (discharge, 630 second- 
feet); unmiimini discharge, estimated 29 second-feet February 12 (stage-discharge 
relation affected by ice).

Maximum stage recorded during year ending September 30, 1920, 13.5 feet at 
2 p. m. March 27 (discharge, 6,200 second-feet); minimum discharge, estimated 
55 second-feet December 5 (stage-discharge relation affected by ice).

1901-1920: Maximum stage recorded, 29.8 feet March 30,1907 (etage-dischaxgt 
relation affected by ice); maximum open-watet stage recorded, 17.34 feet July ll» 
1916 (discharge, 7,740 second-feet); minimum stage recorded, 1.0 foot February 
11,1918 (discharge not determined).
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ICB. Stage-discharge relation cot seriously affected by ice.
DIVERSIONS. None.
REGULATION. No power plants or storage above station within 60 miles; storage 

not great enough to noticeably affect the discharge at station.
ACCURACY. Stage-discharge relation changed during 1919 owing to settling of the 

dam; affected by ice during 1919 and 1920. Two rating curves used, one, 
applicable October 1,1918, to April 30, 1919, is well defined between 60 and 
4,400 second-feet, the other, applicable March 1, 1919, to September 30, 1920, 
is well defined between 45 and 4,400 second-feet. Gage read to tenths once 
daily except during periods indicated in footnote to tables of daily discharge. 
Daily discharge ascertained by applying daily gage height to rating table except 
for periods indicated in footnote to tables of daily discharge. Open-water 
records good; other records lair.

Discharge measurements of Red River at Fargo, N. Dak>, during the yean ending Sept.
SO, 1919 and 1920.

Bate.

1919. 
Apr. 4
May 16
July 5
Aug. 22
Bel. 36

Made by 

H. A. Noble*...........
E. P. Chandler.........
.....do..................
Noble and StockweE. . .

Gage

Feet.
O AO

5t ad.
2.06
1.69

«1.70

Dis 
charge.

Stejt. 
555
546
388

160

Date.

1920. 
Apr. 17

18
May 29

Aug. 23

Made by 

W. L. StockweU........
. ....do....... ......... ..
.....do..................
E. P. Chandler.........
.....do..................

Gage 
height.

Feet. 
3.00
2.90
3.40
4.28
2.28

Dis* 
charge.

Sec.jt. 
788
788
884

1,900
372

Stago-discharge relation affected by ice.
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Daily discharge, in second-feet, of Red River at Fargo, N. Dak., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24...........
25..............
26..............
27..............
28..............
29.............
30............'..
31..............

1919-20. 
1............
2..........
3............
4.........
5........... .
6............
7.............
8..............
9........

10..............
11.............
12......... .
13.............
14..............
15..............
16..............
17..............
18.............
19..............
20........... .
21..............
22...........
23.............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

91
90
88
71
78
S3
96
on
S3
81
SI
SI

76

QA

91

104

1 AO

107
110
94
QA
QQ

in*?
140
125
110

203
Of A

203
o-t A

228
9OJ.

206
99n
154
189
202
214
203
210
1Q9

175
160
176
192
9ftft

210
203
245
210
150
90

102
115
151
178

Nov.

104
98
QQ

88
83

109
199
lot

1J.fi

160
172
116
110
140
140
142

146
  166

198
166

00

on

105
110
110

105

192
227
262
IQfi
9.4S

941

238
228

210
205
200
196

208
225
242
276
292
300
320
320
316
312
320
300
290
280
263
246

Dec.

105
1(\A

 \C\A

103
103
102
102
01
CO

DO

74
7O

79

71
70
69
si
93

105
117

143
-tOQ

loe

101

119
115
111

228
91 fi

158
106
55
87

119
152
186
182
178
175

175
175
175
175
155
135
115
125
130
135
140
145
i<ai
155
160
165
170
175

Jan.

107
103

QQ

95
no

80
Sfi
CQ

75
67
CQ

54
49
45
41
45
49
KO

55
  57

^Q

70

Q4.

107
101

QA
01

94
96

Feb.

93
90
07

85
83
75

10
51
43

9O

36
43
51
CQ

7*
00

QQ

105
111
117
124
 to-i

100
on

Mar.

70
60
KA

46
49

44
45
47
54
61
70
75
Oft

110
139

240
97U
070.

4QO,

630

fit K

eon

580
570
565
555
544
532

280
son
510
630
780
835
975

1,120
2,980
4,240

5,600
6,120
6,120
5,720
4,840
3.720

Apr.

520
508
555
530
630

630
tin
530
Kf\Q

AQK

485
475
465
Alfi

447
A*>Q

49Q

420

400
400
oan

340
400
400
400
400
400010

2,270
1 440
I non

440
440
780
OQA

918
890

1 060
1,040
1 030
1,'030

862
835
835
780
730
7^n
680
680
680
680
680
730
780
780

i nnfi
945
Q1S

May.

245
OAA
OQA

OQQ

407
420
440
KrtQ

530
605
At Q

630
605
580
555

Crto
Crto

KrtQ

440
440

410
400

400
Qfin
458
555

045
OQA

S9.K.
QAO

75?n

780
7sn
80S
736
655
730
780
780

1,000
1,000
1,030
1,060
1 030
I'ooo

945
QAK

1,000
1,060
1,120
1,090
1,120
1,060
1,060
1,000

987
972

June.

468
oon

Oflfl

340
360
OCA

OftA

OCA

Qfin
OATh

OCA

oflfl

°.fift
oflfl
^fift
360
oAfi
OOA

320

400
con

508
462
605
605
(\34

462

945
04,1

945
Q4K

OIK.

1,000
1 060
1J030
1,060
1,060
1,440
1,400
i *yin
1,690
1,690
1,600
1,600
1,480
1,370
1,370
1,370
1,240
1,180
1,180
1,090
1,060
1.060
1,060
1,060
1,120

July.

44n
400
Ofln

oe/v

340
OCA

360

340
OOA

OOA

340
350
360
340  
qftn
9dA
OOQ

320
OOQ

259
ooo
91*7

070

192
1 QK

186
224
242

1,300
1,370
1,370
1,370
1,330
1,300
1,240
1,210
1,150
1,180
1,090
1,000

041
972
945
945
945
918
890
862
835
780
730
730
705
680
655
580
580
555
605

Aug.

OCQ

oofi
OOfl

wn
420
400
340
OOA

OrtA

Ofifi

308
O1 A

OOA

<¥TO

97A
Q1Q

360OOA
9fi9

234
214
224090
OQi

91 fi

224
94.1

196
186
207

605
605
580
18ft

530
555
ISO.

580
580
530
530
440
462
485
474
462
462
462
485
485
485
462
440
447
455
462
485
462
441
420
400

Sept.

228
248
(VI q
n~\A

210
OOQ

233
000

220

 too

200
205
ofn

200
IftO
01 A

OOQ

200
IQfi
1O9

200
OOQ

200

IRA

194
203
228

400
440
440
400
420
440
485
462
420
440
440
440
440
420
420
420
420
420
420
420
420
508
508
508
580
555
530
530
508
486

NOTE. Stage-discharge relation affected by ice Dec. 23,1918, to Mar. 15,1919, and Nov. 26,1919, to Mar. 
18,1920; discharge for days when gage was read ascertained by correcting daily gage height for backwater 
from ice and applying corrected gage height to rating table and interpolating for days when gage .was not 
read, except during period Jan. 1 to Mar. 14, 1920, for which mean discharge was estimated, a? tfoHows: 
Jan. 1-31, 155 second-feet; Feb. 1-29, 150 second-feet; Mar. 1-14, 160 second-feet. Discharge interpolated 
<in account of missing gage readings, Oct. 2, 8,15-16, 20, 27, 30, Nov. 1-4, 6-11,17, 24, Dec. 1-fl, 8-10,12-16,

^, 30, June 
, 26, Nov.

mtj t/f J.J. -J.U; J-«/j J.Vj fHJf J.UJLUj iXLC*i. ^*JLj ZLJJ1* ijj 4*Jf JXLttJT £ty Tf fJ* JL\ff «Oy OUj U ULJLAC \fj J.*Jj £*\Ij lit y a W-AJT Tj tJf llj lO) ZSj

Aug. l, 8, 15, 22, 24, 25, 29, and Sept. 5, 12, 19, 26, 1920. During periods of ice effect the gage was read on 
the following days only: Dec. 23,1918; Jan. 8,11,15,18, 22, 25, 29, 31, Feb. 5, 8,12,19, 21, 26, Mar. 5, 8,12, 
15, Nov. 26, 28, Dec. 2, 5, 9,12,17, 20, 31,1919; and Jan. 3, 6,10,13,18, 21, Mar. 15,18,1920.
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Monthly discharge of Red River at Fargo, N. Dak,, for the years ending Sept. SO, 1919 and

Month.

1918-19.

November. ..............................................

January .............. r.......... .........................
February . ...............................................
March....................................................
April....................................................
May.....................................................
June .....................................................
July.....................................................

September ...............................................

The year. ..........................................

1919-20. 
October. .................................................

December. ...............................................

March ....................................................
April....................................................
May.....................................................
June .....................................................
July.....................................................
August..................................................
September ...............................................

The year ...........................................

Discharge in second-feet.

Maximum.

140 
198 
143 
113 
131 
630 
630 
630 
605 
440 
420 
248

630

245 
320 
228

6,120
2,270 
1,120 
1,690 
1,370 

605 
580

6,120

Minimum.

71 
83 
69 
41 
29 
42 

312 
245 
316 
178 
186 
172

29

90 
192 
55

440 
655 
945 
555 
400 
400

55

Mean.

95.5 
124 
102 
77.2 
77.5 

276 
463 

,468 
398 
294 
282 
209

240

189 
252 
154 
155 
150 

1,680 
888 
929 

1,220 
960 
498 
458

629

Run-off in 
acre-feet.

5,870 
7,380 
6,270 
4,750 
4,300 

17,000 
27,600 
28,800 
23,700, 
18, 100 
17,300 
12,400

173,000

11,600 
15,000 
9,470 
9,530 
8,630 

103,000 
52,800 
57,100 
72,600 
59,000 
30,600 
27,300

457,000

RED RIVER AT GRAND FORKS, N. DAK.

LOCATION. At Northern Pacific Railway bridge between Grand Forks, N. Dak., and 
East Grand Forks, Minn,, half a mile below mouth of Red Lake River, in Grand 
Forks County.

DRAINAGE AREA. 25,000 square miles.
RECORDS AVAILABLE. May 26,1901, to September 30,1920; gage-height records have 

been kept by the United States Engineer Corps since 1882 and a few discharge 
measurements were made by them in early years.

GAGE. Vertical staff gage with enameled face, attached to ice-breaker below center 
pier of Northern Pacific Railway bridge; installed by United States Weather 
Bureau during winter of 1916-17 beside old Geological Survey staff gage which 
was used prior to 1917, but at a datum 5 feet higher. The observer, H. L. Hayes, 
adds 5 feet to gage readings to reduce them to datum of old Geological Survey 
gage. Another vertical staff gage attached to the ice-breaker beside the enameled 
gage, and at the same datum, is used by the United States Engineer Corps. Prior 
to 1918, when the railway bridge was partially rebuilt, a chain gage, attached to 
the middle span of the bridge, was maintained for use in case the staff gages 
were destroyed. This chain gage has not been replaced since 1918.

DISCHARGE MEASUREMENTS. Made from Great Northern Railway bridge a quarter 
of a mile above gage.

CHANNEL AND CONTROL. Bed composed of clay and silt; shifts slightly.
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OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 23.2 feet July 8 (discharge, 13,600 second-feet); minimum discharge, 
estimated 263 second-feet February 27 and 28 and March 1 (stage-discharge rela- 
tion affected by ice).

Maximum discharge during year ending September 30, 192fo, estimated 30,3@0 
second-feet March 31 (sfage^ischarge relation* affected by ice)| minimum  is- 
ciiarge; estimated 590 second-feet February 21 and 23 <stage-discnarge fetation 
affected by ice).

1882-1920: Maximum stage recorded, 50.2 feet April 10 y 1897 (discharge, 43,000 
second-feet); minimum discharge, about 100 second-feet during early part of 
February, 1912 (stage-discharge relation affected by ice).

ICE. Stage-discharge relation seriously affected by ice. The ice cover is usually com 
plete and smooth from late in November until about the beginning of April 
and the flow steady with few fluctuations; in determining flow during spring 
break-up, however, corrections amounting to several feet at times must be applied 
to gage heights before applying them to open-water rating table dwing to Back 
water from ice jams.

DIVERSIONS. None.
REGULATION. No power plants above with sufficient storage to cause noticeable 

variations in the flow.
ACCURACY. Stage-discharge relation affected by ice and by slight shifts in control. 

One rating curve used during 1919 and 1920; well defined between 640 and 16,300 
second-feet. Gage read to tenths twice daily during 1919 and during open-water 
season of 1920 and usually twice a week during period of ice effect in 1920. Daily 
discharge ascertained by applying mean daily gage height to rating table 
except for periods indicated in footnote to tables of daily discharge. Open- 
water records good; winter records fair.

Discharge measurements of Red River at Grand Forks, N. Dak., during the years ending
Sept. 30,1919 and 1920.

Date.

1»1». 
Oct. 12

1919. 
Jan. 25
Feto. 16 
Apr. 19
Aug. 15

Made by-

Chandler and Strand. . . 

H. A. Noble............
.....do.................

E.F. Chandler... ......

Gage 
height.

Feet. 
3.51

4.31
4.13 

11.81
11.31

Dis 
charge.

Sec.-H. 
419

364
324 

4,520
A 1Q(\

Date.

1919. 
Dec. 23

1920. 
Mar. 1
"Apr. 24

ifetfll- tSt

Made by-

Chandler and Noble. . . . 

Noble an4 Stodrwetf. . .
8tockw«H and Knudson 
Chandler and Foster. . .

Gssre
height.

Ftet. 
«6.27

*7.42
13,51 
6.63
6.70

Dis 
charge.

Sec.-ft. 
736

aw
4,950 
1,820
1,090

* Stagd-dischajge relation affected by Ice.
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*n teeon&fcet, of Bed River at Grand Forks, N~. D8k.,far the years ending 
Sept. SO, 1919 awl 1920.

Day.

iati-i«. 
i. .............
2..............
3..............
4..............
a.............. 1

6...,..........:
7..............'
8..............
»...,.........,

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18 ...
19..............
29..............

21..............
22...... ... .
23..............
24..............
25..............

26..............
27..............
28..._........
29..............
30........... ..
31..............

1919-20. 
1..............
2-......,,.....
3..............
4..............
5........ .

6..............
7..............
8..............
9..............

10..............

11..............
12..............
H.,,...... ......
14..-.....,,..,.
!«.... ..........

16..............
17... ...........
18..... .........
19..............
20.......... _ .

a..............
22.......... . .
23..............
a*...,,. .... ,.
25..............

26.. ..,  .. ...
27......!*..;.,.
28.. ............
29..............
30..............
81..............

Oet

413
388
388
364
364

364
341
341
320
320

341
364
388
388
413

440
468
440
413
388

388
364
388
413
440

468
468
497
497
527
527

1,300
1,390
1,300
1,809
1,300

1,300
1,250
1,250
1,200
1,200

l,W
1,160
1,160
1,120
1,120

1,070
l,fl7Q
1,120
1,120
1,160

1,180
1,120
1,120
1,070
1,070

1,120
1,120
1,160
1,160
1,120
1,120

Nov.,

SSS
558
558
558
558

558
590
590
590
590

890
390

655
689

724
760
760
796
833

796
724
655
599
622

655
689
724
724
688

1,120
1,120
1 120
1,120
1,120

1,120
1,120
1,120
1,160
1,160

1,120
1,070

no
990
690

1,030
1079
1,120
1,WO
1,300

l,85»
1,300
1,340
MOO
1,200

1,120
i)«w

950
910
870

Dec.

689
655
689
689
689;

724
724
760
724
689

655
655
622
622
622

622
622
622
655
655

689
689
689
689

689
655
655
689
689
655

833
798
796768'
760

760
760
7*4
724
724

724
724
754
724
724

689
689
689
724
760

196
833
841
m
8S6

863
en
871
871
R4.O
827

Jan.

j 
622
590
527
497
440

413
364
364
364
341

341
341
341
364
364

341
349
356
364
388

388
413
440
413
413

388
388
388
364
364
i<ii

-

.......

Feb.

388
413
440
440
413

388
364
341
320
320

320
320
320
320
320

300
300
320
341
364

388
364
388
320
300

281
263
263

.......

Mar.

263
281
300
320
841

341
364
364
364
364

388
413
413
413
413

440
468
497
527
558

590
622
655
833

1,340

2,020
2,620
3,580
3,460
5,200
5,350

724
710
696
682

. 668

655
842

1,030
1,030
l)030

1,030
1 030
1,010
1,080
1,160

1,200
1,250
1,300
1,346
1,440

1,590
1,970
4,780

10,000
16,600

21,800
W7W
27 500
29)300
30,200
30,300

Apr.

5,500
6,160
6,890
7,520
7,980

7,240
6,990
6,620
6,100
5,620

5,740
5,680
5,860
5,860
5,740

5,380
5,020
4,780
4,660
4,540

4,180
3,940
3,820
3,820
3,760

3,700
3,700
3,760
3,880
3,940

29,800
28,300
26,900
23,800
19,900

16,690
14,200
12,800
12,100
11,500

10,900
10,100
9,420
9,000
ft, 420

8,120
8, tOO
8,200
7980
7,520

7,080
6,680
6,360
5,930
5 440

5,320
5,140
5,080
4,960
4,840

May.

3,940
4,000
3,940
3,880
8,880

8,820
3,820
8.760
3,709
8,706

3,640
8,640
8,580
3,580
3,520

3,520
3,460
3,400
3,340
3, 220

3,100
2,980
2,860
2,680
2j500

2,380
2,260
2,140
2,020
1,910
1,800

4,720
4,680
4,540
4,420
4,300

4,180
4,060
3,940
3,820
3,700

3,580
3,520
3,460
3,400
3,400

3,400
3, MO
3,280
3,280
3,340

3,400
3,400
3,400
2.4QO
3,460

3,520
8,880
3,640
3,700
3,700
3,580

June.

1.690
1,690
1.640
1,640
1,640

1,690
1,690
1,740
1,850
2,020

2,140
2140
2,080
2,020
1,910

1,800
1,740
1,640
1,990
1,540

1,490
1,440
1,390
1 440
1,590

1,590
1,690
1,850
2,020
2,140

3,520
9 480
3,520
3)580
3,680

3,640
3,640
3,700
3,700
4,000

4, 340
5500
6,300
6,550
6) 750

6,890
7)030
6,620
6)lOO
5,680

6,230
4,840
4,420
4199
3)880

3,700
3520
3,460
3,580
3,940

July.

2,380
2.860
3,700
5,380
7,600

9,850
12,200
13,400
12,800
11,700

10,500
9,510
8,680
8,120
7,750

7,450
7,170
6,890
6,490
6,160

5,860
5,500
5,140
4,720
4,240

3,880
3,640
3,400
3,280
3,220
3,040

4,180
<aw
4,420
4,540
4.&10

4,420
4240
4,090
4,120
3,760

3, §20
3,400
3,840
3,220
3,160

3.100
3,100
3,100
3,040
2,980

2,020
2,860
2800
2,740
2,620

2,560
2) SIX)
2)440
2 320
2,260
2,200

Aug.

2,860
2-740.
2.620
2,500
2,380

2,360
3,340
3,400
3,340
3,100

2,920
2,800
2,740
2,880
2,920

3,580
4,480
4,780
4,660'
4,540

4,420
4,300
3,940
3,460
2,980

2,680
2,440
2,260
2)l40
2020
1,970

2,140
2,080
2.020
O16
i,aoo
1,698
1,590
1,4901
1 49ft
1 440

1,4001
1,490
1,400
1,440
1,390

1,340
1,840
1,309
1 300
l,26fl

1 280
1,200
1,160
1,W»
1,160

1,1#>Cwo
l)l60
1,120
1,120
1,070

Sept.

1,910
,l,fgfl
1,800
1,740
1 6S6

1,640
i,S8§
1,SW
1.SB8
1 SIS

1 480
1,440
1.390
l)340
1,250

1,300
1 3fln
1 258
l 25fl
1)250

1 250
1,250
^2§9
1,250
1,260

1 350
1,250
1,250
1,250
1,250

1,070
1 (930
l)030
1 030

990

WO
m
990
990
990

990
950
950
910
871

833
833
833
871

1,250

1,00
910
910

1,030
1,200

1,300
1,340
1,300
l)300
1,300

NOTE. Stage-discharge relation affected by ice Dec. 14,1918, to Apr. 4,1919, and Nov. 4,1919, to Mar. 
31,1920; discharge ascertained, for days when gage was read, by correcting mean daily gage height for 
backwater from ice and applying corrected gage height to rating table, and interpolating for days when 
gage was not read, except during period Jan. 1 to Feb. 29,1920, for which mean discharge was estimated 
as follows: Jan. 1-31,690 second-feet; Feb. 1-29,670 second-feet. During periods of ice effect the gage was 
not read on the following days: Jan. 17,18, Dee. 21,23-26,28,30.31,19W; Jan. 1,2, 4,6-9,11-16,18,20-23, 
25-31, F»b. 8-6,8-15,17-3o, 22,24-27,29, and Mar. 2-5,7,9-12,14,1920.
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Monthly discharge of Red River at Grand Forks, N. Dak., for the years ending Sept. SO,
1919 and 1920.

Month.

' 1918-19. 
October............................'......................

February................................................

May.....................................................

July.....................................................

The year............. ..............................

1919-20. 
October..................................................

March...................................................
April....................................................
May.....................................................
June.....................................................
July.....................................................

Discharge in second-feet.

Maximum.

527 
833 
760 
622 
440 

5,350 
7.9SO 
4,000 
2,140 

13,400 
4780 
1,910

13,400

1,300 
1,340 

871

30,300 
29.800 
4,720 
7,030 
4.540 
2 140 
1,340

30,300

Minimum.

320 
558 
622 
341 
263 
263 

3,700 
1,800 
1,390 
2,380 
1,970 
1,250

263

1,070 
870 
689

1555 
4,840 
3,280 
3,460 
2,200 
1 070 

833

Mean.

407 
653 
673 
399 
344 

1,100 
5,280 
3,220 
1,750 
6,660 
3,160 

,' Ii420

2,100

1,170 
1,110 

779 
690 
670 

7,050 
11,400 
3 710 
4,630 
3,310 
1,430 
1,040

3,080

Run-off 
in 

acre-feet.

25,000 
38,900 
41,400 
24,500 
19,100 
67,600 

314,000 
198,000 
104,000 
410,000 
194,000 
84,500

1,520,000

71,900 
66000 
47,900 
42,400 
38,500 

433,000 
678,000 
228,000 
276,000 
204,000 
87,900 
61,900

2,240,000

BOI8 DBS SIOUX RIVER NEAR TENNEY, MINK.

LOCATION. Near center of sec. 22, T. 130 N., R. 47 W., at Soo Railway bridge, 2 
miles east of Fairmount, N. Dak., 5 miles west of Tenney, Wilkin County, Minn., 
and 15 miles below outlet of Lake Traverse.

DRAINAGE AREA. 1,460 square miles.
RECORDS AVAILABLE. April 1 to September 6, 1919, and April 1 to September 30, 

1920. . i
GAGE. Vertical staff attached to face of eighth pile-pier from left end of railway 

bridge, used August 24 to September 30, 1920. Vertical staff attached to sixth 
pile-pier from left end of railway bridge, used April 1 to August 23,1920; at same 
datum as staff gage on eighth pile-pier. Vertical staff attached underneath right 
end of highway bridge half a mile above railway bridge, used April 1 to September 
6, 1919. Owing to change in slope of water surface, the gage at the highway 
bridge does not read the same as the gage at the railway bridge for other than low 
stages. Gage readers, B. W. Schouweiler, J. H. Bolton, and Math Schmit.

DISCHARGE MEASUREMENTS. Made from highway bridge hall a mile upstream from

CHANNEL AND CONTROL. Bed composed of silt and fine clay; overgrown with aquatic 
plants which may, at low stages, materially affect stage-discharge relation. Shifts 
not likely to occur for normal velocities are not swift enough to erode channel.
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EXTREMES OF DISCHARGE. Maximum stage recorded during period^April 1 to Sep 
tember 6, 1919, 4.1 feet August 4-6 (discharge, 77* second-feet); minimum stage, 
1.5 feet April 5 (discharge, 6 second-feet).

Maximum discharge recorded during period April 1 to September 30, 1920, 
214 second-feet April 2 and 3 (gage height, 5.0 feet); gage height June 11 and 12 
was 5.2 feet but stage-discharge relation was affected by obstructions in channel; 
minimum stage, 3.3 feet September 21-23 (discharge, 43 second-feet).

1919-20: Maximum discharge recorded during period occurred during 1920; 
minimum discharge occurred during 1919.

ICE. Station not operated during winter.
DIVERSIONS . None.
REGULATION. No reservoirs or power plants affect the flow: No large tributaries 

enter between outlet of Lake Traverse and the station and abrupt changes in 
stage are unusual. Extensive ditching and drainage work in the area above 
station within recent years, undoubtedly affects the distribution of flow.

ACCURACY. Stage-discharge relation affected, at low stages, by heavy growth of 
aquatic plants. Rating curve used during period of record in 1919, referred to 
gage at highway bridge, fairly well defined between 7 and 47 second-feet. Rating 
curve used during period of record in 1920, referred to gages at railway bridge, 
fairly well defined between 6 and 166 second-feet. All gages read to half-tenths 
once daily except on days indicated in footnote to tables of daily discharge. 
Daily discharge ascertained by applying daily gage height to rating table and 
interpolating for days when gage was not read except for periods when flow was 
affected by growth of aquatic plants for which it was ascertained by applying to 
rating table the daily gage height corrected for backwater, the amount of which 
had been determined by discharge measurements, and interpolating for days 
when gage was not read. Records good except for periods when flow was affected 
by growth of aquatic plants for which they are fair.

COOPERATION. Station maintained during 1919 in cooperation with the Bureau of 
Public Roads, Department of Agriculture, and during 1920 in cooperation with 
the Department of Drainage and Waters, State of Minnesota.

Discharge measurements of Bois des Sioux River near Tenney, Minn., during tile years 
ending September 30,1919 and 1920.

Date.

1919. 
Apr. 5o 
May 17« 
July 2 

40 
16 
IS 

Aug. 16

1920. 
May 9 

21 
June 17 
Aug. 24

Made by 

H. A. Noble....................................................
D. S. HelmickS.. . ....
E. F. Chandler.. ...............................................

E. F. Chandler.................................................
B. 8. Clayt on &.. ...............................................

E.F. Chandler.... __ ........................................
W.Ij.Sto&.wfHl... ............................................
E.F. Chandler........ ................................. ........
.....do.........................................................

Gage height.

Highway 
bridge.

Feet. 
1.56 
2.21 
2.40 
2.79 
3.38 
3.38 
3.60

3.52 
4.02 
4.38 
3.89

Railway 
bridge.

Feet. 
1.56 
2.36

3.38

3.98

4.08 
4.64 
4.81 
3.85

Dis 
charge.

Secjt. 
6.9 
9.8 

23.4 
23.4 
45 
42 
45

133 
169 j 
143 J56 ;

Measurement made with float.
Engineer, Bureau of Public Roads, Department of Agriculture.
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arge, in seeond-fwt, of Bois de» Siow Rive? near Tenney, Minn., /or the years 
ending Sept. 30,1919 and 1920.

Day.

1919. 
i.. ........
2..........
3..........
4..........
5..........

6..........
7..........
8. .........
9..........
10..........

U.....,...,
12..........
13..........
14..........
15..........

16..........
17..........
18..........
IB..........
20...,.....,

21..........
22
28...
24,,..,.,,..
25..........

28..........
27..........
28..........
29..........
30,....,...,
81..........

Apr.

6
6
8
6
6

6.2
7.6
9
7.6
6,5

9
8
7
6.5
3.6

7
7
7
6.5
7

7
7
7
7
7

7
7
7
6.5
6.6

May.

6.5
6.5
6.5
8
10

10
10
11.5
13
13

13
15
17
T9
17

17
17
17
15
15

15
15
15
11,5
11.6

11.5
10
10
10
10
10

June.

10
10
10
10
9

9
9
9
9

9
8
8
8
8

8
8
8
8
8

8
39
21
19
19

19
19
19
19
19

July.

18
17
19
25
28

30
36
36
39
39

41
39
39
43
43

43
43
43
45
45

45
47
47
47
47

47
47
47
47
47
51

Aug.

53
35
65
77
77

77
74
74
71
65

62
00
60
57
55

53
51
49
47
45

43
41
39
9Q

38

37
38
35
34
33
oo

Sfcpt.

32
31
29
28
27

27

Day.

1990.

2..........
3..........
4..........
5..........

8..........
7..........
8..........
9-..,..-...
10..........

11..........
12..........
13-,....-,..
14..........
15..........

16..........
17..........
18..........
18..........
20,...,...,.

21,......,,.
22.. . .......
28..........
24..........
25..........

26..........
27..........
28...........
29...........
M.. ........
91

Apr-

194
214
214
194
175

175
175
180
184
180

178
175
175
166
166

166
162
160
167
166

157
157
167
157
157

157
148
148
140
lid 140

May.

140
140
140
140
140

132
132
132
m
154

175
184
194
184
175

175
175
175
166
1«6

166
166
169
166
166

157
157
157
157
167
157

June.

148
157
466
175
175

175
157
166
176
175

184
184
166
166
157

148
148
132
124
W

109
102
95
88
88

82
82
82
82
82

My.

82
82
82
82
79

76
70
68
67
64

64
64
(W
67
67

64
04
64
64
67

64
64
64
64
62

61
61
61
61
fift
58

Aug.

58
68
5*
56
66

63
53
50
50
50

43
43
43
43
43

43
43
43
48
48

48
48
50
50
50

50
60
50
52
A3
54

Sept.

65
57
58
58
58

67
W»
53
51
49

48
48
48
47
46

47
48
48
48
46

43
43
43
46
48

50
49
48
47
46

NOTE. Discharge interpolated on account of lack of gage readings Apr. 7, July 5, Aug. US, 19,21,22,25- 
29,81, Sept. 1-6, lll3; Apr. 4,11,18,25, May 10,16,21,29, June 3,15,20, 22, July 5, 8,18, 24,27, Aug. 1,9, 
12.13,17,19, 25-27, 29, 31, Sept, 1. 2. 4,6-10,14,16, 22, 24, 27, 29, 1920, Menu discharge Apr. 1-5, 1919, 
estimated 6 second-feet. Stage-discharge relation affected by growth of aquatic plants during April and 
June, 1919, and from May 14 to Sept. 30,1920.

Monthly discharge of Bois des Sioux River near Tenney, Minn., for the years ending Sept.
SO, 1919 and 192Q.

Month.

1919. 
Apru........ .............................................
May......................................................

July......................................................
August...................................................

1920. 
April _ ..', .
May....... ..........................................,..:

July.......:...........,.................................

September ............................... . . ...,,.,,. ;

The period.........................................

Discharge in second-feet.

Maximum.

9 
19 
39
51 
77 
32

214 
194 
184
82 
58 
68

Minimum.

6 
6,6
8 

17 
33 
27

140 
132
82 
88

48

Mean.

6.91 
12.5 
12.5 
39.7 
52.7 
29.0

169 
159 
136 
67 
49 
10

'
..........

Run-off 
in 

acre-feet.

m
769
744 

2,440 
3,240 

345

T.«40

4^ 129 
*,OH>afcw

38,100



HUDSON BAY DBAINAGE BASIN.

MUSTINKA RIVER ABOVE WHEAT ON, MINN.

LOCATION. On line between sees. 7 and 8, T. 127 N., R. 46 W., at steel-concrete 
highway bridge 1 mile upstream from Chicago, Milwaukee & St. Paul Railway 
bridge, 1J miles northeast of Wheaton, Traverse County, and 8 miles above Lake 
Traverse, into which the river discharges.

DRAINAGE AREA. 776 square miles. 3
RECORDS AVAILABLE. March 23 to September 30,1917, and June 25,1919, to Septem 

ber 30, 1920. June 7 to November 30, 1916, at point about 3J miles downstream.
GAGE. Chain gage attached to highway bridge; read by Vernon Heggen. An auxili 

ary staff gage, for use during floods, is attached to the Chicago, Milwaukee & St. 
Paul Railway bridge 1 mile downstream from chain gage.

DISCHARGE MEASUREMENTS. Made from highway bridge to which gage is attached 
or from steel highway bridge just below Chicago, Milwaukee & St. Paul Railway 
bridge; about 1J miles downstream from gage. Measuring section at gage poor 
onlbecount of angle of current; best section at steel highway bridge below the rail 
way bridge. Flow of drainage ditch which carries water around gage must be 
included in all measurements made from bridge to which gage ia attached.

CHANNEL AND CONTROL. Bed composed of firm gravel overlain with thin deposits 
of clay and silt; practically permanent. Control not well defined. Slope of river 
from station to Lake Traverse is so slight that the stage-discharge relation may 
possibly be affected by changes of stage of the lake.

EXTREMES OP DISCHARGE. Maximum stage recorded during period June 25 to Sep 
tember 30, 1919, 7.37 feet June 25 (discharge, 559 second-feet); minimum stage, 
1.12 feet September 25 (discharge, 0.3 second-foot).

Maximum discharge during year ending September 30, 1920, 970 second-feet 
May 11 (gage height, 9.5 feet); gage height 11.02 feet March 24 (stage-discharge 
relation affected by ice); minimum stage recorded, 1.10 feet October 9 (discharge, 
0.2 second-foot).

1917; 1919-20: Maximum stage recorded during periods, 14.7 feet April 1, 1917 
(discharge, 2,340 second-feet); minimum stage, 1.10 feet October 9, 1919 (dis 
charge, 0.2 second-foot).

ICE. Station not operated during winter.
ACCURACY. Stage-discharge relation practically permanent except as affected by ice 

in March, 1920. One rating curve used during 1919 and 1920; fairly well defined 
between 4 and 2,400 second-feet. Gage read to hundredths once daily. Daily 
discharge ascertained by applying daily gage height t6 rating table except for 
periods indicated in footnote to tables of daily discharge. Records good.

COOPERATION. Station operated during 1919 by Bureau of Public Roads, Department 
of Agriculture, and during 1920 in cooperation with the Department of Drainage 
and Waters, State of Minnesota.

Discharge measurements of Mustinka River above Wheaton, Minn., during the period 
June 25, 1919, to Sept. SO, 1920.

Date.

1919.

27

1920.
Mar. 25

Made by- Gage 
height.

Feet. 
7.38
5.35

7.68

Dis 
charge.

Sec.-ft. 
460
234

622

Date.

19.0. 
May 9

20

A ilpr OA

Made by  

E.F. Chandler.........
W. L. Stockwell.......
E.F. Chandler.........
.....do................

Gage 
height.

Feet.
1.78
2.34
3.39
1.49

Dis 
charge.

Sec.-ft. 
10.6
35
85
3.3

a Engineer, Bureau of Public Roads, Department of Agriculture.
s Formerly published as about 900 square miles. Revised measurement made on map compiled by the 

State.
105708 23   4
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Daily discharge, in second-feet, of Mustirika River above Wheaton, Minn.,for the period 
June 25, 1919, to Sept. SO, 1920.

Day.

1919. 
1...............
2...............
3...............
4.... ..........
5...............

6...............
7...............
8...............
9...............
10...............

11...............
12

June.

13...............
14...............
15...............

........

July.

59 
47 
44 
36 
34

38 
40 
42 
48 
52

48 
41 
35 
31 
29

Aug.

7.6 
6.4 
8.0 
9.5 
9.0
7.5'
6.8 
6.0 
5.6
5.2

4.0 
3.7 
7.2 
6.0 
5.2

Day.

1919-20. 
1..... ...............................
2...................... ..............
3....................................
4....................................
5....................................

6....................................
7....................................
8....................................
9....................................
10....................................

11....................................
12....................................
13....................................
14....................................
15....................................

16....................................
17....................................
18....................................
in
20....................................

21....................................
22....................................
23....................................
24....................................
25....................................

26....................................
27....................................
28....................................
29....................................
30......... ...........................
31....................................

Sept.

1.4 
1.7 
1.2 
.8 

1.1

1.2 
1.1 
.8 
L7 
1.4

1.1 
.9 
.9 
1.4 
1.4

Oct.

0.8 
.6
.6
.5
.5

.4

.5

.5

.2

.5

.6

.8

1.4
1.7

3.0 
2.4 
2.7 
3.7 
4.0

4.0 
3.7 
3.7 
2.7 
2.4

3.0 
2.7 
2.5 
2.5 
2.5 
2.5

Mar.

91

70 
105 
543 
673 
501

324 
207 
186 
171 
142 
120

Day.

1919. 
16...............
17...............
18...............
19...............
20...............

21...............
22...............
23...............
24...............
25...............

26...............
27...............
28...............
29...............
30...............
31...............

Apr.

91 
63 
88 
53 
42

53 
40 
38 
18 
21

20 
17 
17 
15 
13

12 
11 
11 
10 
11

14 
18 
26 
39 
36

32 
26 
20 
19 
15

May.

14 
12 
11 
13 
11

11 
11 
9 
9 

140

970 
544 
216 
115 
75

55 
40 
34 
29 
25

21 
22 
17 
16 
13

15 
13 
13 
13 
13 
16

June.

559

403 
268 
174 
114
78

June.

19 
55 
88 
90 
98

84 
74 
60 
71 
88

160 
160 
134 
106 
91

83 
89 

107 
102
88

134 
187 
178 
72 
62

52
47 
95 
215 
214

July.

28 
24 
22 
21 
18

15 
12 
13 
9
8

8 
8 
7 
8 
7 
8

July.

' 215 
,169 
84 
87 
85

87 
206 
186 
157 
117

91 
84 
117 
166 
201

110
91 
58 
45 
60

48 
40 
35 
28 
27

23
22 
18 
18 
17 
15

Aug.

4.8 
7.6 
6.0 
6.0 
6.0

4.6 
3.7 
4.0 
3.0 
2.4

2.4 
2.4 
1.6 
2.7 
5.6 
3.0

Aug.

14 
13 
12 
12 
12

11 
10 
10 
9 
8

8 
7 
7 
7 
6

6
3.8 
4.0 
3.7 
3.4

2.9 
3.0 
3.0 
3.2 
3.2

3.2 
1.9 
1.9 
1.9 
2.0 
1.9

Sept.

1.2 
1.1 
1.0 
.9 
.9

.8 

.6 

.4 

.3 

.3

.3 

.3 

.4 

.3 

.4

Sept.

1.8 
1.7 
2.2 
2.4 
2.7

2.9 
3.0 
3.2 
3.4 
3.0

3.7 
4.0 
2.7 
1.2 
1.2

LI 
1.1 
LO 
LO 
1.0

1.1
1.2 
1.6 
1.9 
2.2

2.2 
2.2 
2.3 
2.3 
2.4

NOTE. Stage-discharge relation affected by ice Mar. 20-25, 1920: discharge ascertained by means of 
observer's notes, weatber records, and one discbarge measurement. Discharge estimated, Oct. 27-31,1919, 
on account of lack of gage readings.
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Monthly discharge of Mustinka River above Wheaton, Minn.,for the period June 25t 1919,
to Sept. so, mo.

Month.

1919. 
June 26-30... .............................................
July......................................................

The period. ........................................

1919-20.

March 20-31.... ..........................................
April.... .................................................
May......................................................
June.......... _ . _ ... ___ ........ _ . _ ..........
July......................................................

September. __ .... _ .... _ .................... _ ..

Discharge in second-feet.

Maximum.

559 
59 
9.5 
1.7

4.0 
673 

91 
970 
215 
215 

14 
4.0

Minimum*

78 
7 
1.6 
.3

.2 
70 
10 
9 

19 
15 
1.9 
1.0

Mean.

266 
27.1 
5.28 
.91

1.89 
261 
29.6 
81.2 

103 
87.3 
6.29 
2.12

Ban-off 
in 

acre-feet.

3,170 
1,670 

325 
56

5,220

115 
6,220 
1,760 
4990 
6,160 
5,370 

387 
126

WILD RICE RIVER NEAR WILD RICE, N. DAK.

LOCATION. In T. 138 N., R. 49 W., at highway bridge 3 miles southwest of Mid
Bice, Cass County.

DRAINAGE AREA. 1,840 square miles; determined by Department of Agriculture. 
RECORDS AVAILABLE. April 8 to August 31, 1919, when station was discontinued. 
GAGE. Vertical staff attached to highway bridge; read by John H. Hexom. 
DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached or from a

highway bridge at Wild Rice. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period, 3.7 feet April

11 (discharge, 98 second-feet); minimum stage, 0.2 foot August 15 (discharge,
0.1 second-foot). 

ACCURACY. Stage-discharge relation probably permanent. Rating curve fairly well
defined between 15 and 100 second-feet. Gage read to tenths once daily. Daily
discharge ascertained by applying daily gage height to rating table. Records
fair. 

COOPERATION. Station operated and base data furnished by Bureau of Public Road^s,
Department of Agriculture.

Discharge measurements of Wild Rice River near Wild Rice, N. Dak., during the penod
Apr. 8 to Aug. SI, 1919.

Date.

12

Made by 

.....do..................
P.T.Simons...........

Gage 
height.

Feel. 
3.3
3.5
2.05

Dis 
charge.

Sec.-ft. 
81
87
27

Date.

July 1

Made by-

Dan HolTnio'Tr , . - T .....

Gage

Feet. 
3.12
1.60

Dis 
charge.

Sec.-ft. 
56
22
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Daily discharge, in second-feet, of Wild Rice River near Wild Rice, N. Dak., for the period
Apr. 8 to Aug. 31, 1919.

Day.

1................
2................
3................
4................
5................

6................
7................
8................
9................

10................

11................
12................
13................
14................
16................

Apr.

78
88
OS

98
88
78
65
61

May.

20
20
20
23
23

26
26
32
61
65

74
83
83
83
74

June.

13
13
11
11
11

9
9
9
9

11
13
13
1Q

11

Aug.

23
OQ

15
7
4

0

1.5
1.0
.5
.5

.5

.3

.3

.3

.1

Day.

16................
17................
IB................
19................
20................

91
22................
23................
24................
25................

26................
27................
9S
29................
30................
31................

Apr.

53
45
45
35
32

32
29
26
26
26

26
23
23
23
23

May.

65
53
49
45
42

35
32
6
6
6

4
4
4
6
9
13

June.

o

7
7
6

6
6
11
32
65

69
53
38
29
20

Aug.

0.1
.3
.5
.5
1.0

.5

.5

.3

.3

.1

.1

.1

.1

.3
1.0
3

NOTE. Gage not read during July.

Monthly discharge of Wild Rice River near Wild Rice, N. Dak., for the period Apr. 8 to
Aug. 81, 1919.

Month.

April 8-30.. ..............................................
M»v
June.....................................................
August...................................................

Discharge in second-feet .

Maximum.

98 
83 
69 
23

Minimum.

23 
4 
6 
.1

Mean.

48.7 
35.2 
17.7
2.86

Run-off 
in 

acre-feet.

2,220 
2,160 
1,050 

176

SHEYEITirE RIVER AT VALLEY CITY, IT. DAK.

LOCATION. At steel footbridge near Elk's House, 40 rods west of Northern Pacific Rail 
way depot at Valley City, Barnes Gaunty.

DRAINAGE AREA. 4,300 square miles.
RECORDS AVAILABLE. March 24 to August 29,191% when station wag discontinued.
GAGE. Vertical staff attached to steel pier at south end of footbridge; read by K. C. 

Schmidt.
DISCHARGE MEASUREMENTS. Made from footbridge or by wading.
CHANNEL AND CONTROL. Bed composed of silt and fine clay. Control is a concrete 

dam about half a mile below gage. A broad-crested weir on the crest of the dam 
acts as control at low stages. The weir crest is 2 feet wide, 49 feet long, and at an 
elevation 1 foot below crest of dam; elevation of weir crest, referred to gage datum, 
6.38 feet. Submergence of the dam begins at stage about 8 feet, and at 10 feet 
submergence is practically complete.

EXTREMES op DISCHARGE. Maximum stage recorded during period, 14.9 feet April 
18 (discharge, 2,750 second-feet); minimum stage, 6.14 feet August 28 (discharge, 
3 second-feet).

ICE. Station operated for only a short period during winter.
REGULATION. No dams above have sufficient storage capacity to affect the flow for 

more than a single day.
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ACCURACY. Stage-discharge relation practically permanent. Rating curve well 
defined between 3 and 2,800 second-feet. Gage read to tenths or hundredths once 
daily during periods of high water; .readings obtained irregularly during other 
periods. Daily discharge for days when gage was read, ascertained by applying 
daily gage height to rating table except for period March 24 to April 3, when stage- 
discharge relation was affected by ice, .for which it was ascertained by applying to 
rating table the daily gage height corrected for backwater from ice. Discharge 
interpolated for days when gage was not read. Records fair.

COOPERATION.  Station maintained in cooperation with the Bureau of Public Roads, 
Department of Agriculture.

Discharge measurements of Sheyenne River at Valley City, N. Dak., during the period
Mar. 24 to Aug. 29, 1919.

Date.

War 3(Vi

g
11
12
13
14
16

17

Made by  

.....do..................

H. A. Noble.. .........
J.H.Lake.............
.....do..................
.....do..................

Gage
height.

Feet. 
8.11

10.32
9 QC

9.00
9.00

13. Off
11.33
13.55
13.94
14.38

Dis 
charge.

Sec.-ft.
468

1,450
1,240
1,120

Ml2,360
1,760
2,500
2,440
2,480

Date.

Apr. 17
19
22
25

May 5
' 18
July 3

Made by 

J.H.Lake.............
.....do..................

J.W. Bliss*............
K.C.Sehmidtb.. ......
H. A. Noble..:. ........

.....do..................

Gage 
height.

Feet, 
14.59
14.86
12.95
9.38
7.98
7.8*
7.27
6.14
6.56

Dis 
charge.

Sec.*ft. 
2,660
2,740
2,120
1 250  '473

306
84
3.3

32

« Measurement made from Normal School bridge 1,500 feet above gage; atage-disobarge relation probably 
affected by ice. 

& Engineer, Bureau of Public Roads, U. S. Department of Agriculture. *

Daily discharge, in second-feet, of Sheyenne River at Valley City, N. Dak., for the period
Mar. 24 to Aug. 29, 1919.

Day.

1...........
2...........
3...........
4...........
6...........

6...........
7...........
8...........
9...........

10...........

11...........'
12  ........
13...........
14...........
15...........

Mar. Apr.

630
800

1,010
1,230
1,410

1.440
1,410
1,390
1,360

1,080
1,080
1,410
1,770
2 200

May.

1,020
925
445
445
445

445
630

445
445

445
445
445
445
365

June.

260
239
218
212

July.

115

Aug.

64

36

Day.

16...........
17...........
18...........
19...........
20...........

21...........
22...........
28...........
24...........
25...........

26...........
27...........
28...........
29...........
30...........
31...........

Mar.

100
122

122
122
176
300
365
445

Apr.

2,370
2,610
2,750
2.690
2,490

2,260
2,080
1,740
1,570
1,360

1,330
1,280
1,280
1 170
1,110

May.

365
300
W5
7175
300

275
300

June.

207
190
176
166
156

147
134
ire
107
176

134
122
127
147
142

July. Aug.

27

3
7

NOTE. Discharge interpolated, on account of lack of gage readings, May 1,10, June 13,15,19,20. Gag* 
not read on days for which no discharge is given.

Monthly discharge of Sheyenne River at Valley City, N, Dak., for the period Mar. 24 to
Aug. 89, 1919.

Month.

March 24-31 ..............................................
April.....................................................
May 1-22...... ...........................................
Jane 12-30.. .......................... ...................

Discharge in second-feet.

Maximum.

445 
2,750 
1030 

260

Minimum.

100 
630 
275 
10T

Mean.

210 
1,680 

405 
198

Run-off In 
acne-feet.

3,480 
94,000 
24,000 
11800
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SHEYENNE RIVER AT HAGGART, N. DAK.

LOCATION. At private wagon bridge a fourth of a mile north of Northern Pacific Rail 
way station at Haggart, Cass County.

DRAINAGE AREA. 5,400 square miles.
RECORDS AVAILABLE. March 29, 1902, to June 30, 1907, and March 21 to August 31, 

1919, when station was discontinued.
GAGE. Vertical staff bolted to pile-pier of the wagon bridge; read by employee of 

United States Department of Agriculture.
DISCHARGE MEASUREMENTS. Made from wagon bridge.
CHANNEL AND CONTROL. Bed composed of silt and clay; fairly firm but subject to 

gradual changes.
EXTREMES OP DISCHARGE. Maximum stage recorded during period, 16.8 feet April 28 

(discharge, 2,220 second-feet); minimum stage, 3.6 feet August 23-31 (discharge, 
52 second-feet).

1902-1907: Maximum discharge recorded during period, 2,030 second-feet April 
9-11,1902 (gage height, 18.0 feet); minimum stage, 2.6 feet August 18, 1903 (dis 
charge, 19 second-feet).

ICE. Station operated for only a short period during winter.
REGULATION. None.
ACCURACY. Stage-discharge relation practically permanent. Rating curve well 

defined between 50 and 2,260 second-feet. Gage read to tenths once daily. 
Daily discharge ascertained by applying daily gage height to rating table, except 
for period March 21 to April 2, when stage-discharge relation was affected by 
ice, for which it was ascertained by applying to rating table daily gage height cor 
rected for backwater from ice, and except for period June 1-30, when gage was 
not read, for which mean discharge was estimated at 305 second-feet, by com 
parison with flow at Valley City. Records excellent during flood season; fair for 
other periods.

COOPERATION. Station maintained and base data furnished by Bureau of Public 
Roads, Department of Agriculture.

Discharge measurements ofSheyenne River at Haggart, N. Dak., during the period Mar, 21
to Aug. SI, 1919.

Date.

Apr. 8 
10
11
14
18
21
23

Made by-

Simons and Lake ......

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
11.61 
12.60
12.85
12.75
12.54
14.19
15.18

Dis 
charge.

Sec.-ft. 
1,240 
1,440
1,460
1,350
1,190
1.730
1,920

Date.

Apr. 24 
26
28

May 7
July 1
Aug. 27

Made by-

Simons and Funderhide

.....do.................

D. 3. Helmicfc.. .......

Gage 
height.

Feet. 
15.67 
16.55
16.74
9.84
5.00
3.77

Dis 
charge.

Sec-ft. 
1,990 
2,100
2,260

777
189
65

Daily discharge, in second-feet, of Sheyenne River at Haggart, N. Dak., for the period
Mar. 21 to Aug. SI, 1919.

Day.

1.......
2.......
3.......
4.......
5.......

6.......
7.......
8.......
9.......
10.......

11.......
12.......
13.......
14.......
15.......

Mar. Apr.

965
1,260
1,460
1,560
1,860

1.420
1,220
1,200
1,240
1,240

1,420
1,440
1.440
1,440
1,400

May.

1,860
1.660
1 480
1,300
1,120

1,020
858
841
710
774

807
824
807
807
774

July.

212
212
234
258
234

ifiR

168
146
146

IfiS
179
157
146
168

Aug.

86
86
86
86
86

Sfi
OR

86
77
77

77
68
68
68
68

Day.

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28
29.......
30.......
31.......

Mar.

60
126
168
136
157

201
270
282
469
621
Ton

Apr.

1,140
1,020
1,220
1.460
1,620

1,680
1,800
1,880
1,980
2,060

2.140
2,180
2,220
2.180
2,060

May.

774
710
695
680
621

607
537
537
523
495

4fiQ
430
404
j/U
391
391

July.

190
190
179
212
ion

201
190
179
168
157

157
146
126
116
126
136

Aug.

68
68
60
60
60

60
60
52
52
52

52
52
52
52
62
52
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Monthly discharge of Sheyenne River at Haggart, N. Dak., for the period Mar.. %1 to Aug.
31, 1919.

Month.

March 21-31..............................................
April....................................................
May.....................................................

July.....................................................

Discharge in second-feet.

Maximum.

790 
2,220 
1,860

258 
86

Minimum.

60 
965 
391

iie
52

Mean.

298 
1,570 

784 
305 
175 
67.6

Run-off in 
acre-feet.

6,500 
93,400 
48,200 
18,100 
10,800 
4,160

181,000

DEVILS LAKE NEAR DEVILS LAKE, N. DAK.

LOCATION. At biologic station of University of North Dakota, on shore of Creels Bay, 
6 miles southwest of city of Devils Lake, in Ramsey County.

DRAINAGE ABBA. The theoretical drainage area of the lake is about 3,710 square 
miles. In years of ordinary rainfall water reaches the lake from only a very 
small part of this area, for most of it drains into local depressions and small lakes, 
where it remains until lost by evaporation. By survey in 1883, the length of the 
lake was found to be 35 miles, and its area 115 square, miles. It was a continuous 
body of water then, but at present it is divided, by sand bars and roadways, into 
three separate large lakes and at least 8 smaller ones, the combined area of which 
is only about 52 square miles. In 1920 the elevation of the water surface of some 
of these lakes differed by 3 or 4 feet. At present, the greatest depth of water is 
about 20 feet.

RECORDS AVAILABLE. June 7, 1901, to September 30, 1920 (fragmentary). A few 
records were obtained in earlier years.

GAGE. Staff gage attached to pier at biologic station. Occasionally the gage is 
damaged or removed by ice during spring break-up, but is replaced by reference 
to several bench marks in the vicinity. Zero of gage, 1,416.2 feet above sea-level. 
Read occasionally by employees of the biologic station.

REGULATION. The lake has no outlet. The stage of the lake shows the relation 
between evaporation from the lake surface and the inflow from the surrounding 
country and gives an indication of whether the run-off has been affected by the 
settlement and cultivation of the land surface of the drainage area.

COOPERATION. Records furnished by North Dakota Biological Survey.

Gage height of Devils Lake near Devils Lake, N. Dak., during the years 1919 and 1920.

Date.

July 24, 1919..... .........................
June 22, 1920.............................

4EL
Feet. 

6.3
5.9

i Date.

Aug. 12, 1920............................
Oct.  ,1920.............................

Gage ' 
height.

Feet. 
5.3
4.6
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Summarized record of gage heights of Devils Lake near Devils Lake, N. Dak., for the period
1867-1918.

Date.

1867...................
1879...................
1883...................
18S7...................
1890...................

Sept. 19, 1901..........
June 13, 1902. .........
Nov. 15, 1902..........

Gage 
height.

Feet. 
26.7
22.9
22.8
15.4
13.0
13.0
12.4
11.6
14.1
13.0

olS.l
11.8

"13.4
12.6

Date.

July 16, 1905 ..........

June 7, 1906...........
Nov. 16. 1906..........
July 9, 1907. ..........
Nov. 15, 1907..........
Apr. 21, 1908..........

Oct. 25, 1909..........

Sept. 1, 1910...........
Aug. 14, 1911..........
Sept. 30, 1911..........

Gage 
height.

Feet. 
13.5
12.6

olS.O
11.6
12.5
11.3
11.7
10.2
11.0
10.0
9.7
8.6
8.7
S.5

Date.

Aug. 14,1912..........
May 30, 1912..........
May 5, 1913...........
November, 1913. ......
July7, 1914...........
Sept. 19, 1914..........
June 29, 1915..........

July7, 1916...........
Nov. 5, 1916...........
Apr. 15, 1917..........
Nov. 10, 1917..........
May 7, 1918.. .........

&.
Feet. 

<»9.7
8.8

olQ.1

8.0
7.6
6.8
7.9

  »6.9
7.1
5.6

«5.7
4.7

« Same stage occurred on other days during year. 
6 About 6.9 feet. 
e About Nov. 22.
NOTE. Gage heights given for period 1901 to 1918, are maximum and minimum stages obtained from 

occasional gage readings made generally during period April to November of each "year.

RED LAKE RIVER AT THIEF RIVER FALLS, MINN.

LOCATION. In sec. 33, T. 154 N., R. 43 W., a third of a mile below dam at Thief River 
Falls, Pennington County, and 1 mile below mouth of Thief River, which enters 
from right.

DRAINAGE AREA. 3,430 square miles.
RECORDS AVAILABLE. July 1, 1909, to September 30, 1918, and March 25 to Sep 

tember 30, 1920.
GAGE. Inclined staff gage on right bank; read by Dedrick Knutson. During period 

April 2 to August 18, when it was impossible to install inclined gage on account 
of high stage of river, a series of temporary vertical staff gages was used.

DISCHARGE MEASUREMENTS. Made from cable 100 feet above gage.
CHANNEL AND CONTROL. Gravel and small boulders; practically permanent.
EXTREMES OF DISCHARGE. Maximum open-water stage recorded during year, 9.2 feet 

April 16 (discharge, 3,700 second-feet); minimum stage, 4.3 feet August 17 tod 
18 (discharge, 290 second-feet).

1909-1918: Maximum open-water stage recorded, 12.2 feet April 19-21, 1916 
(discharge, 7,040 second-feet); minimum discharge recorded, no flow, July 17 and 
August 27, 1911; caused by regulation.

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. A short distance above station is a dam owned by Hansen & Barzen 

Milling Co. and the city lighting plant. The variation in load on the turbines, 
due to the operation of the lighting plant (at night) and of the mill (chiefly during 
the day), causes fluctuations in stage at the gage.

ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating 
curve well defined between 20 and 5,600 second-feet. Gage read to half-tenths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except for period March 25 to April 9, when stage-discharge relation was 
affected by ice, for which it was ascertained by applying to rating table the daily 
gage height corrected for backwater from ice, and except for March 31 and July 23 
for which discharge was interpolated on account of lack of gage readings. Daily 
discharge for some days in error on account of fluctuations in stage caused by 
operation of lighting plant and mill just above gage. Open-water records for days 
of no fluctuation excellent; records for other periods fair.

COOPERATION. Station maintained in cooperation with the Department of Drainage 
and Waters, E. V. Willard, commissioner.



HUDSON BAY DRAINAGE BASIN. 51

Discharge measurements of Red Lake River at Thief River Falls, Minn., during the year
ending Sept. 30, 1920.

Date.

Apr. 2
27

May 16

Made by 

H. A. Noble.... ........
.....do..................
W. It. Stockwell.......

Gage 
height.

Feet. 
8.96
6.86
5. 71

Dis 
charge.

Sec.-ft. 
3,220
1,630

856

Date.

25
Aug. 19

Made by 

W.L. Stockwell........
E. F. Chandler.........
Chandler and Smith. . . .

Gage 
height.

Feet. 
7.69
5.95
5.06

Dis 
charge.

Sec.-ft. 
2,360
1,070

607

Daily discharge, in second-feet, of Red Lake River at Thief River Falls, Minn., for the year
ending Sept. SO, 1920.

Day.

1.... ........................................
2............................................
3............................................
4............................................
5............................................

6............................................
7............................................
8............................................
9............................................
10............................................

11............................................
12............................................
13............................................
14............................................
15............................................

16.............................................
17............................................
18.............................................
19.............................................
20.............................................

21.............................................
22.............................................
23.............................................
24.............................................
25.............................................

26.............................................
27................. ................... .*......
28.....................................*......
29.............................................
30.............................................
31.............................................

Mar.

560

431
790

1,050
1,050
1,170
2,040

Apr.

2,910
3,100
2,110
2,820
3,000

2,880
2,370
2,280
2,370
2,370

2,200
2,110
3,200
3,100
3,400

3,700
3,200
2730
2,200
2,280

1,950
2,030
.870
,790
,640

,500
.840

1,300
1,430
1,300

May.

1,300
1.230
1,170
1,170
1,170

1,050
1,110
1,050
1.050

995

940
1,050
1,050

995
1,050

890
940
890
940
840

940
940
890
940
940

940
1,050

995
1,950
1,050
1,110

June.

1,110
1,050
1,050

995
1,050

1,050
1,050
1,050
1,720
3,000

2,730
2,650
1,870
1,870
1,720.

1,720
1,570
1,300
1.170
1,050

1,050
1,050
1,050
1,050

995

940
995
995
940
940

July.

890
840
840
840
790

790
74ft
740
695
740

605
940
940
890
890

840
740
560
§95
740

650
650
720
790
740

740
740
740
740
695
650

Aug.

695
695
650
005
605

650
650
472
605
695

605
560
515
431
357

323
290
290
560
493

493
515
515
515
538

515
538
515
515
538
536

Sept.

515
515
538
515

' 472

493
493
472
451
431

431
515
538
560
560

560
515
472
515
515

560
515
538
515
493

493
472
451
431
412

Monthly discharge of Red Lake River at Thief River Falls, Minn., for the year ending
Sept. SO, 19W.

Discharge in second-feet.

monui.

March 25-31... .....................................................
April...............................................................
May................................................................

Jujy...... ..........................................................

\fairiTniiTn-

2,040
3,700
1,300
3,000

940
695
560

Minimum.

431
1,300

840
940
560
390
412

Mean.

1.010
2,360
1,020
1,360 781

532
499

BED LAKE RIV5R AT CROOKSTON,

LOCATION. In see. 30, T. 160 N., R. 46 W., at new Sampson's Addition highway 
bridge in Orookston, Polk County, a quarter of a mile below dam and power house 
of Crookston Light, Water & Power Co.'s plant. No tributaries enter for several 
miles.
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DRAINAGE AREA. 5,320 square miles.
RECORDS AVAILABLE. May 19, 1901, to September 30, 1920.
GAGE. Barrett & Lawrence water-stage recorder, on right abutment of bridge; 

installed in September, 1911, replacing chain gage attached to bridge July 1, 
1909. Both gages at same datum. During 1920 the water-stage recorder was not 
operating and the chain gage was used. Prior to July 1, 1909, gage was on old 
Sampson's Addition bridge, about 300 feet farther upstream; this gage read the 
same as prerent one at ordinary stages. Observer in 1919, S. V. Holder; in 
1920, M. J. Dean.

DISCHARGE MEASUREMENTS. Made from steel highway bridge to which gage is 
attached.

CHANNEL AND CONTROL. One channel at all stages. Bed composed of silt, gravel, 
and small boulders; slightly shifting. Control not well defined.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 21.1 feet July 5 (discharge, about 14,700 second-feet); minimum open- 
water stage from water-stage recorder, 2.5 feet October 10 and 16 (discharge, 88 
second-feet).

Maximum open-water stage recorded during year ending September 30, 1920, 
10.8 feet April 16 (discharge, 5,230 second-feet); maximum discharge estimated 
10,100 second-feet March 25 (stage-discharge relation affected by ice); minimum 
stage recorded, 3.4 feet September 3 (discharge, 358 second-feet). Records 
fragmentary for this year and probably the true maximum and minimum were 
missed.

1901-1920: Maximum open-water stage recorded during period, 21.1 feet July 5, 
1919 (discharge, about 14,700 second-feet); minimum discharge recorded, 10 
second-feet by current-meter measurement made January 27, 1912. The flow 
is controlled to such an extent that the minimum recorded discharge has no 
bearing on the minimum natural flow.

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. Considerable diurnal fluctuation at the gage is caused by operation of 

power plant immediately above station. The plant has little storage, so that the 
mean monthly flow should represent nearly the natural flow.

ACCURACY. Stage-discharge relation practically permanent. One rating curve 
used during 1919 and 1920; well denned at all stages. Operation of water-stage 
recorder fairly satisfactory during 1919; not operating during 1920, and chain gage 
was read to tenths once daily. Daily discharge during 1919, ascertained by apply 
ing to rating table mean daily gage height obtained l^y planimetering the water- 
stage recorder graph, and during 1920 by applying daily gage height to rating table 
except for periods indicated in footnote to tables of daily discharge. Open- 
water records during 1919, excellent; other records, fair.

Discharge measurements of Red Lake River at Crookston,Minn. } during the years ending
Sept. SO, 1919 and 1920.

Date.

1919. 
May 3
July 7
Sept. 10

10

Made by 

E.F. Chandler... ......
.....do.................
.....do.................

Gage 
height.

Feet. 
4.33

18.10
4.36
A a

Dis 
charge.

Sec.-ft.

10,700
752
QfO

Date.

1920.

Mar. 26
May 8

14

Aug. 17

Made by 

H.A.Noble.. .........

W. L. Stoekwell.......
.....do.................

.....do.................

Gage 
height.

Feet. 
o5.32

o21.07
6.90
6.07
£.64
3.95

Dis 
charge.

Sec.-ft. 
416

8,500
1,320
1,620
1,380

569

a Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Red Lake River at Crookston, Minn.,for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. ................ .........
2...........................
3...........................
4...........................
5...........................

6..........................
7...........................
8...........................
9. ..........................

10...........................

11. .........................
12...........................
13..........................
14...........................
15...........................

16..........................
17.........................
18..........................
19........ .. .
20...........................

21......... . .....
22.........................."
23
24...........................
25. .^. ............. ... ...

26.................
27..........................
28........... .....
29.........................
30...........................
31.. ............... A........

1920. 
1. ........;....... . .....
2 '3-.. ............/I..........:
4................. ... ..
5..........................

6................. ......
7.. .........................
8.................
9..........................

1Q.. ........................

11.. .........................
12
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

SL.. .........................
22.. .........................
23...........................
24...........................
25........................... 

26...........................
27...........................
28...........................
29 ..
30........................... 
31...........................

Oct.

302
267
244
222
200

178
156
114.

112
88

129
120
108
122
103

88
106
122
115
127

182
224
234
270
270

280
280
280
290
290
290

........

........

Jan.

436

.......

.......

Mar.

850

1,260
1,690
1,880
2,280
2.690
2,620

10,100 

9; 080
8,330
7,580
6,820
6,070 
5 320

Apr.

2,480
2,760
2.690
2,550
2,480

2,020
1,820
1,760
1,620
1,380

1,620
1,760
1,880
1,820
1,500

1,260
1,200
1,040

990
850

805
850
895
895
850

850
805
805
850
895

5,400
5,740
4,800
2,760
2,480

4,390
4,550
4,230
4,230
4,800

4,070
4,720
4,800
4,720
4,890

5,230
4,920
4,620
4,310
3,910

3,590
3,750
3,910
2,550
3,120 

2,900
2,550
2,690
2,410
2,550

May.

850
760
760
715
850

1,040
1,140
1,200
1,200
1,200

1,260
1,140
1 140
1,140
1,040

990
1,040

990
990
940

895
850
850
805
760

715
675
595
601
60S
615

2,280

1,880
2,020

2,210

1,690

1,880
1,820 

1,760
1,820
1,380
1,260

June.

622
629
635
675
715

805
850

1,040
1,200
1,140

1,090
1 040
1,000

950
900

850
760
760
760
715

750
800
850
900
950

1,000
1,100
1,200
1 300
1,400

1,380

.......

July.

1,500
2,000
7,820

12,500
14,400

13,600
11,300
9,530
8,630
8,000

7,460
7,100
6,680
6,500
6,420

6,160
5,820
5,400
4,890
4,390

3,990
3,590
3,280
2,980
2,620

2,480
2,410
2,280
2,140
2 020
1,950

.......

.......

Aug.

1,950
1,950
1.820
1,760
1,760

1,760
1,760
1,760
l'810
1,860

1,920
1,970
2,020
3,200
3,430

3,280
3,200
3,130
2.980
2,760

2,550
2,340
2,020
1,760
1,560

1,380
1,260
1,140
1,140
1,090
1,040

595

715
760 

595
595
595
595
595 
595

Sept.

1 040
1*040
1*040
l'040

970
QAfl

825
7RA

675
Rfm

525
450
375
284
977

9&ft
313
264
320
306

90S

320
O1O

300
290

277
281
291
277
240

595
595
358
436
495

515
515
555
535
595

595
575
535
416
455

495
535
515
515
555

535
595
595
675
595 

595
595
575
555
595

NOTE. No records obtained daring winter except for periods Mar. 25-31,1919, Jan. 5 and Mar. 25 to Apr. 
9,1920; discharge during these periods, ascertained by applying to rating table the daily gage height cor 
rected for backwater from ice. Water-stage recorder not operating, and discharge estimated or interpo 
lated, Oct. 3-9 and 25-31,1918, May 29 to June 2, June 13-15', June 21 to July 2, Aug. 9-12, and Sept. 5-13, 
34,25,1919. Chain gage not read, discharge interpolated, Mar. 27-30, and Apr. 17,18,22,1920; the cbain 
Cage was not read during 1920, on days for which no daily discharge is given.
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Monthly discharge of Red Lake River at Crookston, Minn.,for the years ending Sept. SO,
1919 and 1920.

Month.

1918-19.

March 25-31 ........................................................

May................................................................

July................................................................
August .............................................................

1920. 
March 25-31................ ........................................

Discharge in second-feet.

Maximum.

302 
2,690 
2.760 
1,260 
1,400 

14.400 
3,430 
1,040

10.100 
5,740 

760 
675

Minimum.

88 
850 
805 
595 
622 

1,500 
1,040 

240

5,320 
2,410 

595 
358

Mean.

191 
1,900 
1,470 

915 
913 

5,800 
2*049 

508

7,616 
3.990 

631 
543

RED LAKE SIVER FLOOD OF JULY, 19W.

Unusual floods occurred on Red Lake River at and above the gaging station at 
Crookston, Minn., during the first week of July, 1919, as a result of heavy rainstorms 
that extended over the whole drainage area.

The precipitation occurred on July 1, 2, and 3, although at most points the 
storm did not continue more than 48 hours and had ended by the morning of July 
3. The precipitation for the three days at each of the five United States Weather 
Bureau stations within the area ranged between 5.3 and 6.9 inches, and the total rain 
fall at each of the 13 nearest stations surrounding this area ranged for this period 
between 1.1 and 9 inches. From all these the isohyetal average for the drainage 
area of Red Lake River above Crookston during the three days is found to be 5.7 
inches. The ensuing floods on the river and its tributaries much surpassed any ever 
recorded in the summer since stream-gaging work was begun, and are said to be higher 
than any open-water floods since the country was first settled by white men 40 or 50 
years ago.

The drainage area of Red Lake River above the gaging station at Crookston, Minn., 
is 5,320 square miles. The gaging station is 30 miles above the month of the river, 
and the extreme low stage there is 2.2 feet. Continuous records during the flood were 
obtained, showing a rise from a stage of about 6 feet (discharge, 1,600 second-feet) 
on July 2 to a maximum height of 21.1 feet (discharge, 14,700 second-feet) on the 
afternoon of July 5; mean gage height for July 5, 20.8 feet. On July 6, 7, and 8 the 
mean gage height was 20,17.6, and 15.7 feet, respectively. Thereafter the stage fell 
gradually to a height of 6.5 feet (discharge, 1,950 second-feet) at the end of July.

The gaging station at Crookston has been maintained since May 19,1901, and since 
thtat date the maximum stage reached during the flood of 1919 has never been exceeded 
except on April 17,1916X when a stage of 21.8 feet was recorded, and on March 25,1920, 
when a gage height of 23.3 feet was reached. Before gage-height records were kept 
regularly, a height of 25.2 feet has been well authenticated for April 11 either of the 
year 1896 or 1897. On April 24,1904, a gage height of 20.3 feet occurred, and on April 
15,1906, 21 feet was recorded. However, all of these stages occurred at the time of 
the ice break-up, when the velocity of flow is considerably retarded by floating and 
jammed ice; hence it is doubtless true that the discharge of July 5,|1919,Swas greater 
than any which has ever before occurred within a 40-year period.

At Huot Bridge, 15 miles above Crookston, the highest stage since 1975 and prior to 
1920 occurred during the spring break-up of 1896 or 18^7, at which time the high-
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water elevation was permanently marked by residents; this high stage was in part 
caused by ice jams. But on March 24, 1920, an ice jam (after the breaking of which 
the water fell 6 feet in less than 12 hours) raised the water level about 2 feet above the 
high-water mark of 1896-97. The stage of July 4 or 5,1919, was said by residents to 
be next highest to the 1896-97 stage, it being 3.3 feet lower.

The only important tributaries of Red Lake River are Black, Clearwater, and Thief 
rivers. Black River enters about 23 miles, by river, above Crookston, and drains 
about 200 square miles. No record of its flow was obtained, but it is not thought to 
have been an important contributor to the flood.

The chief tributary is Clearwater River, which drains 1,310 square miles, and enters 
Red Lake River at Red Lake Falls, 25 miles above Crookston. A gaging station on 
Clearwater River was maintained at Red Lake Falls from 1909 to 1917. The extreme 
low stage is 1.6 feet. The rise at this station began at noon July 2, and on the afternoon 
of July 3 the maximum gage height, &.7 feet (discharge, 6,700 second-feet}, was reached. 
From this height there was a gradual fall to a stage of 6.9 feet at noon July 7, and to 
6.5 feet on the morning of July 8. Previous flood heights recorded are, 15 feet April 
6, 1913, and 8.9Jeet April 12, 1916, both of which are known to have occurred during 
the spring break-up, and are supposed to have been chiefly the result of ice jams 
reported by the observer at these times. Therefore the discharge of July 3, 1919, is 
assumed to be the greatest on record.

Thief River enters Red Lake River at Thief River Falls, 50 miles above Crookston. 
A gaging station was maintained 4 miles above its mouth from 1909 to 1917, at which 
point the drainage area is 1,010 square miles. The extreme natural low stage at the 
station is 3.6 feet (discharge, about 1 second-foot). No daily records during the flood 
of 1919 were obtainable, but the stage of the river was found by a hydrographer, on 
the afternoon of July 8, to be at gage height 14.5 feet (discharge, 4,100 second-feet) 
and still rising slowly, but apparently near its maximum. From information obtained 
from the former gage reader, when the station was reestablished on April 1, 1920, it 
was ascertained that the river rose to a crest stage of about 16.3 feet (discharge, 4,900 
second-feet) on or about July 10.. A gage height of 14.5 feet, was reached on April 23, 
1916. On April 7,1913, the stage of the river rose to 14 feet, but this was caused in 
part by ice jams. No other recorded gage height approaches the height for July, 1919. 
The flood flow of Thief River was delayed at least four days, presumably in former 
lake basins, now drained, and hence reached the lower Red Lake River so long after 
the crest of the main flood that its damaging effect was practically negligible.

A station was. maintained from 1909 to 1918 on Red Lake River at Thief River Falls, 
below the entrance of Thief River; total drainage area, 3,430 square miles. The 
natural minimum stage there is 2.8 feet (discharge, 7 second-feet). Gage readings 
were obtained for several days during the flood of 1919. During the night of July 2 
there was an abrupt rise, to a gage height of 11.1 feet on the morning of July 3. On 
the morning of July 4 the gage height was 12.6 feet, the maximum, 12.7 feet (discharge, 
7,600 second-feet), occurring in the afternoon. On the morning of July 5 the stage 
was 12.5 feet, from which there was a gradual fall to 11.2 feet on the morning of July 8. 
The maximum stage recorded at this station is 15 feet April 16, 1916 (discharge, 
10,600 second-feet). No other heights above 10 feet have occurred at this station 
while it has been maintained, except on April 6,1916 (10.8 feet), and on April 10,1917 
(10.6 feet), both of which occurred during the spring break-up; hence the maximum 
discharge of the flood of July, 1919, was much greater than any other except that of 
April, 1916.

From the observed gage heights at Crookston for the week of highest stage, July 4 
to 10, inclusive, the total run-off for the seven days is found to be 145,000 acre-feet. 
This is, however, a total of only 0.5 inch per square mile of drainage area, which illue-
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trates how small a fraction of rainfall flows immediately off from level, undrained, or 
imperfectly drained swampy land such as this river flows through.

If it be assumed that the time of flow to Crookston from Red Lake Falls was about 
24 hours, and from Thief River Falls about 36 hours, the partial gage-height record at 
each of these points would indicate that about 55,000 acre-feet was contributed by 
Clearwater River, which is 0.8 inch per square mile of drainage area. About 80,000 
acre-feet reached Crookston from Thief River Falls during the week of highest stage, 
of which an estimated amount of 25,000 acre-feet was contributed by Thief River, 
although this estimate is doubtful on account of lack of continuous gage readings on 
Thief River. v

This flood caused no loss of life, although at Crookston much inconvenience and 
considerable injury resulted. It caused a very great loss to agricultural and grazing 
lands by overflow. The streams overflowed their banks at low places, submerging 
the crops long enough to cause total loss, and covering the vegetation in pasture lands 
with slime and mud so as to destroy all grazing that summer. However, the area 
injured by overflow from the rivers was very small as compared with that which suf 
fered by the collecting of water on the lower fields from other fields a few inches or 
feet higher. On account of the small slope of the country and the infrequency of 
drainage ditches the water remained on the land several days, and destroyed its use 
fulness for that season.

THIEF RIVER NEAR THIEF RIVER FALLS, MINK.

LOCATION. In sec. 3, T. 154 N., R. 43 W., 1,000 feet above steel highway bridge, in 
Marshall County, 5 miles north of Thief River Falls, Pennington County, and 5 
miles above mouth of Thief River.

DRAINAGE AREA. 1,010 square miles.
RECORDS AVAILABLE. July 1,1909, to September 30,1917, and April 1 to September 

30, 1920.
GAGE. Chain gage installed August 19,1920, on cantilever timber fastened to a tree 

on right bank; read by Byron Yager. During p'eripd April 2 to August 18,1920, 
high stages prevented the installation of the chain gage and a series of temporary 
gages was used. An auxiliary staff gage is attached to left abutment of highway 
bridge, 1,000 feet below chain gage.

DISCHARGE MEASUREMENTS. Made from steel highway bridge 1,000 feet below gage 
or by wading near gage.

CHANNEL AND CONTROL. One channel at all stages. Bed composed of heavy gravel 
and boulders; practically permanent. Banks high and not subject to overflow.

EXTREMES OF DISCHARGE. Maximum discharge estimated, 1,780 second-feet April 
8 (stage-discharge relation affected by ice); minimum stage, 3.6 feet September 
10, 11, and 19-21 (discharge, 0.4 second-foot).

1909-1917; 1920: Maximum stage recorded, 14.5 feet April 23, 1916 (discharge, 
4,080 second-feet); practically no flow past the gage October 1, 1910, to March 
12,1911, August 2-13, 22-26,1911, September 1-3, 5-12,14-18,1911, and Novem 
ber 10, 1911, to March 26, 1912.

Flood of July, 1919, reached a stage of about 16.3 feet (discharge, about 4,900 
second-feet).

REGULATION. Dam at Thief River Falls, three-quarters of a mile below mouth of 
Thief River, backs up the water in Thief River for several miles, but the station 
is protected from influence of dam by rapids below.
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ACCURACY. Stage-discharge relation practically permanent. Rating curve well 
defined/ below 3,800 second-feet. Gage read to half-tenths once daily. Daily 
discharge ascertained by applying daily gage height to rating table except for 
period April 1-9, when stage-discharge relation was affected by ice, for which it 
was ascertained by applying to rating table the daily gage height corrected for 
backwater from ice, and except for period April 25-26, for which it was interpo 
lated on account of lack of gage readings. Open-water records excellent; winter 
records fair.

COOPERATION. Station maintained in cooperation with the Department of Drain 
age and Waters, E. V. Willard, commissioner.

Discharge measurements of Thief River near Thief River Falls, Minn., during me year
ending Sept. SO,

Date.

Apr. 27

Made by-

El. A. Noble.. ..........
G. L. Smith... .........
.....do..................

Gage 
height.

Feet. 
6.06
5.59
5.85

Dis 
charge.

Sec.-ft. 
399
266
336

Date.

15
Aug. 19

Made by 

G.L. Smith ...........
.....do..................

Gage 
height.

Feet. 
8.93
7.13
3.86

Dis 
charge.

Sec.-ft. 
1,390

639
2.6

Daily discharge, in second-feet, of Thief River near Thief River Falls, Minn., for the year
ending Sept. SO, 1920.

Day.

1. ........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

Apr.

800
1,000
1,230
1,310
1,340

1,460
1,700
1 7Sfl

1,500
1,120

1,020
1,090
1,160
1,310
1,380

May.

213
186
181
155
iyi

131
131
107
107
103

96
on
84
72
65

June.

97 >;
334
349
319
275

218
194
97>;
743

1,160

1,230
1,200
1,020

743
548

July.

54
51
42
37
33

33
33
9Q

23
23

23
26
14

34
00

Aug.

15
13
12
12
8

7
6

5
4

4
8
8
6
6

Sept.

0 8
8
8
8
8

8
6

6
4

4
6
6
6
6

Day.

16.........
17.........
18.........
to
20.........

21..........
22
oq

24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Apr.

1 460
1^200

878
612
548

580
580
612
517
471

425
S7Q

319
304
260

May.

61
56
54
70
77

86
90

ld.9

260
260

275
275
260
246
232
246

June.

440
330
232
142
118

96
84

107
103
86

77
77
72
65
61

July.

33
29
29
26
26

23
20
40
77
77

69
65
40
29
20
17

Aug.

4
3
3
3
4

4
4

3
2

2
1 4

8
8
8
8

Sept.

0.8
.8
.6
.4
.4

.4

.4

.8
2

1.6
2
2
1.6
1.6

Monthly discharge of Thief River near Thief River Falls, Minn., for the year ending Sept.
SO, 1920.

Month.

April......
May.......
June.......
July.......
August....
September.

The period,.

Discharge in second-feet.

Maximum.

1,780 
275 

1,230 
77 
15 
2

1,780

Minimum.

260 
54 
61 
17 

.8 

.4

.4

Mean.

945 
147 
366 
36.4 
5.15 
.87

247
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PEMBINA RIVER AT NECHE, N. DAK,

LOCATION. At Great Northern Railway bridge a third of a mile above Great Northern 
Railway dam and two-thirds of a mile north of Neche, in Pembina County.

DRAINAGE AREA. 2,960 square miles (revised).
RECORDS AVAILABLE. May 1, 1903, to September 30, 1915, and April 1, 1919, to 

September 30, 1920.
GAGE. Vertical staff bolted to concrete abutment at north end of railway bridge; 

read by P. J. Horgan.
DISCHARGE MEASUREMENTS. Made from highway bridge 350 feet below railway 

bridge; at very low stages made by wading below Great Northern dam.
CHANNEL AND CONTROL. Bed composed of clay and silt. Control is loose-rock 

dam, a third of a mile below gage; shifts slightly.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 18.3 feet April 8 (stage-discharge relation affected by ice); maximum 
open-water stage, 15.1 feet April 15 (discharge, 2,430 second-feet); minimum 
discharge, estimated 4 second-feet April 1 and 2, because of ice.

Maximum discharge during year ending September 30, 1920, estimated 361 
second-feet April 19 and 20 (stage-discharge relation affected by ice); minimum 
stage recorded, 3.5 feet August 24 to September 20 (discharge, 10 second-feet).

1903-1915; 1919 and 1920: Maximum discharge recorded, 3,870 second-feet 
May 2, 1904 (gage height, 20.9 feet); a stage of 21.4 feet (discharge, 3, 850 second- 
feet) was reached April 8, 1913; minimum stage recorded, 1.3 feet September 
15, 16, 18, 19, and 21-24, 1911 (discharge, 1.0 second-foot).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. The water is raised at low stages from 1 to 2 feet at the gage by the 

loose rock dam about 3 feet high, a third of a mile below, constructed to give 
sufficient depth of water for the intake of Great Northern Railway water tank. 
There is considerable leakage through the dam, but no permanent determination 
of the effect of the dam can be made because it is liable to be somewhat disturbed 
at its crest,by ice run or spring floods in any year. There are no reservoirs or power 
plants that affect the flow.

ACCURACY. Stage-discharge relation changed slightly during winter of 1919-20. 
Rating curves used during periods April 1 to November 30, 1919, and March 26 
to September 30,1920, both well defined between 10 and 4,000 second-feet; curve 
used during the latter period is a revision below 425 second-feet of curve used 
during former period. Gage read to tenths once daily. Daily discharge ascer 
tained by applying daily gage height to rating table except for periods indicated 
in footnote to tables of daily discharge. Open-water records good; winter records 
poor.

Discharge measurements of Pembina River at Neche, N. Dak., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Mar. 31
May 2

30
31

Aug. 14

Made by 

H. A. Noble...........
.....do.................

E.F. Chandler.........

Gage 
height.

Feet.
4 9ft

<; OR
5.36
5.39
3.99

Dis 
charge.

Sec.-ft. 
04
447

283
287
9^

Date.

1920. 
May 6

Sept. 8
9

Made by 

W. L. Stockwell.......
E.F. Chandler.. .......
.....do.................
.....do.................

Gage 
height.

Feet. 
5.22
4.41
3.48
3.49

Dis 
charge.

Sec.-ft. 
346
111

9.5
9.0

> Stage-discharge relation affected by ice; discharge estimated.



Daily discharge, in second-feet, ofPembina River at Neche, N. Dak., for the years ending
Sept. SO, 1919 and 1920.

Day.

1919 
l ..........................
2...........................
3...........................
4...........................
6...........................
6..... ...;.............. ....
7...........................
8...........................
9...........................
10...........................
11...........................
12...........................
13...........................
14...........................
15.. ...................... ...
16............................
17...........................
18...........................
19...........................
20
21............................
22...........................
23............................
24............................
25...........................
26............................
27............................
28............................
29.......... ................ ..
30............................
31............................

Day.

1919-20. 
1...........................
2...........................
3...........................
4...........................
5...........................
6...........................
7...........................
8...........................
9...........................
10...........................
11...........................
12...........................
13...........................
14...........................
15...........................
16...........................
17...........................
18...........................
19...........................
20...........................
21...........................
22...........................
23...........................
24...........................
26...........................
26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

Oct.

74
74
74
74
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
92
09
92
93
82
74
74

j-

.

Nov.

74

57

57

57

57

74

74

Mar.

10
10
10
10

280
300

Apr.

4
4

12
491
645

1,200
1,460
1,810
1,960
1,500
1,060

975
1,080
1,860
2,430
1,640

909
645
535
491
447
425
380
380
380
380
380
380
380
380

Apr.

201
182
129
7»
50
50
50
50
50
50
50
50
50
50
50

112
9SI\
300
361
361
fan
260
240
240
300
OAft

Ortft

300
300
OSA

May.

380
380
380
380
380
380
402
425
469
469
447
380
380
380
380
380
380
380
402
402
380
380
357
357
357
335
335
312
312
312
290

May.

280
280
280
280
280
260
260
260
240
240
240
240
220

  220
220
220
220
220
201
201
201
201
201
201
OA1

201
"Mil

OA1
Afn

201
201

June.

290
268
268
247
247
205
205
185
185
165
IDS
165
165
165
146
146
128
128
128
146
146
128
110
110
110
110
110
110
128
110

June.

182
182
182
183
182
182
182
182
182
182
182
182
164.
164
146
146
19O

129
129
129

129
129
112

QC

AC

July.

110
92
92
92
92
82
82
92
92
92
92
92
92
92
92

110
110
110
110
110
92
92
74
74
74
74
74
57
57
41
41

July.

95
95
95
95
95
95
95
95
95
95
95
95
79
70
79
79
7979"
7Q

7ft

79
7ft
50
50
38
00

Q£
40

Qfr

Aug.

41
41
41
41
41
41
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
27
S7
27

Aug.

38
, 38

27
27
27
27
27
19

19
19
19
19

19
13
14

13k.
1«>

13
13
10
iqf

10
10
10
10
10
1 A

10
10

Sept.

27
27
27
27
27
27
18
18
18
18
18
18
18
27
27
27
27
27
27
27
41
41
41
57
57
57
57
57
74
74

Sept.

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10

19
27
27
OA

«JO

00

Cfl

50

<mn .. . - ---   ---_ _ -- -  _^r. 1-9, Oct. 30 to Nov. 29,1319, and Mar. 36 to Apr. 24, 
1920; discharge ascertained by applying to rating table the daily gage bright corrected let badcwtttei; from 
ice. DischargeestimatedOct.l-4,1919,onaccountoflackofgagereadings. Gage not read on days during 
November.1919, for which no discharge is given. No gage-height recora obtained from Nov. 30,1919. to 
Mar. 25,1920.

105708 23  5
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Monthly discharge of Pembina River at Neche, N. Dak., for the years ending Sept. 80,
1919 and 1920.

Month.

1919.

May......................................................

July......................................................

September.............................. _ .. __ .....

The period. ........................................

1919-20. 
October..................................................

March.................
April.... .................................................
May......................................................
June................................... __ ..............
July.....................................................

Discharge In second-feet.

Maximum.

2,430 
469 
290 
110 
41 
74

92

300 
361 
280 
182 
95 
38 
50

Minimum .

4 
290 
110 

41 
27 
18

74

50 
201 

95 
38 
10 
10

Mean.

821 
377 , 
164 
87.0 
29.7 
34.4

88.5 
o65.0 
o28.0 
178 
228 
149 
76.7 
17.6 
18.3

Run-off in 
acre-feet.

48,900 
23,200 
9.760 
5,350 
1.830 
2,050

91,100

5,440 
3,870 
1,720 

10,600 
14,000 
8,870 
4,720 
1,080 
1,090

o Estimated.

ROSEAU RIVER AT CARIBOU, MINN.

LOCATION. In sec. 34, T. 164 N., K. 45 W., at steel highway bridge in Caribou, Kitt- 
son County, 1 mile south of international boundary and 3 miles upstream from 
crossing of boundary line by river.

DRAINAGE AREA. 1,340 square miles.
RECORDS AVAILABLE. April 1 to October 6, 1917; April 12 to September 30, 1920.
GAGE. Chain gage fastened to downstream handrail of bridge, 60 feet from left abut 

ment; read by James A. McKibbin.
DISCHARGE MEASUREMENTS. Made from highway bridge.
CHANNEL AND CONTROL. Channel is artificial, of trapezoidal cross-section, about 100 

feet wide and 10 feet deep. Bed composed of hardpan, with few scattered large 
boulders. Point of zero flow, bottom of channel, gage height about 3.0 feet.

EXTREMES OP DISCHARGE. Maximum stage recorded during period, 11.5 feet April 
15 (discharge, estimated 1,600 second-feet, because of ice); minimum stage, 3.15 
feet August 23 to September 1 and September 8-14 (discharge, 12 second-feet) 

1917 and 1920: Maximum stage recorded same as for 1920; minimum stage, 3.15 
feet September 10-12, 29, and 30, 1917 (discharge, about 4 second-feet).

ICE. Stage-discharge relation seriously affected by ice.
DIVERSIONS . No diversions involving storage or loss of water. A small channel about 

3$ miles long was dredged some years ago from a point about 4 miles above the 
station to a point 1 mile below. At stage of about 6.0 feet water flows in this chan 
nel and must be measured and included in all measurements of the main channel.

REGULATION . None.
ACCURACY. Stage-discharge relation practically permanent except as affected by ice. 

Rating curve, based on 7 discharge measurements and on computations using 
Kutter's formula, is fairly well defined throughout. Gage read to half-tenths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except for periods indicated in footnote to table of daily discharge. Records 
good.

COOPERATION. Station maintained in cooperation with the Department of Drainage 
and Waters, E. V. Willard, commissioner.
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Discharge measurements of Roseau River at Caribou, Minn., during the year ending Sept.
so, mo.

Date.

1920. 
Apr. 28
May 15

Made by 

H. A. Noble..... .......
W. L. Stockwell.......
.....do.................

Gage 
height.

Feet. 
7.08
5.25
6.59

Dis 
charge.

Sec.-ft. 
a685

261
J>527

Date.

1920.

Aug. 18

Made by 

E. F. Chandler.. .......
.....do.................

Gage 
height.

Feet. 
4.49
3.18

Dis 
charge.

Sec.-ft. 
150
14.6

»Includes 48 second-feet measured in cut-off ditch. 
b Includes 21 second-feet measured in cut-off ditch.

Daily discharge, in second-feet, of Roseau River at Caribou, Minn., for the year ending
Sept. 30, 1920.

Day.

1. ........
2..........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

Apr.

753
1,020
1,160
1,600

May.

600
576
530
464« AAH

402
402
382
362
362

343
324
287
287
252

June.

RIO

649
674
700
700
ftlQ
fUQ

649
624
576

553
530
Vin
530
iSfi

July.

88
76
70
64
59

54
48
43
43
39

35
35
30
24
27

Aug.

16
16
16
16
16

16
16
16
16
16

14
14
14
14
14

Sept.

19

14
14
14
14

14
14
12
12
12

12
12
19

12
14

Day.

16.........

18.........
19.........
20.........

21.........
22.........
23.
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Apr.

l',120
1,090

865
700
624

576
576
624
624
624

624
624
649
624
624

May.

252
219
211
211
235
OEO

252
252
305
324

486
530
 iSS

624
624
624

June.

422
362
508
443
287

188
159
132
132
119

106
112
112
106
94

July.

27
24
24
94
24

24
24
24
24
23

21
18
IS
18
18
18

Aug.

14
14
14
14
14

14
14
12
12
12

12
12
12
12
12
12

Sept

14
14
16
18
18

1ft
1ft

19
24
24

27
31
30
35
31

NOTE. Stage-discharge relation affected by ice Apr. 12-16: discharge ascertained by applying to rating 
table the daily gage height corrected for backwater from ice. Qage not read April 26; discharge interpolated. 

fe 
Monthly discharge of Roseau River at Caribou, Minn., for the year ending Sept. SO, 1920.

Discharge in second-feet.

April 12-30.......... ................................................
May . . ..... ........................ ...........

July................................................................

Maximum.

1,600
600
700

88
16
1Q

Minimum.

211
94
18
12
12

Mean.

795
386
414
35.1
14.0
17.8

MOUSE BIVER AT MINOT, N. DAK.

LOCATION. At Anne Street footbridge, northeast of Great Northern Eailway round 
house at Minot, in Ward County. 

DRAINAGE AREA. 8,400 square miles. 
EECORDS AVAILABLE. May 5,1903, to September 30,1920.
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GAGE. Temporary vertical staff gage on shore of river, 500 feet above Anne Street 
footbridge; installed by observer about April 1, 1919, when old Anne Street 
bridge was taken down and the staff gage on that bridge was destroyed; used 
October 1, 1918, to September 30, 1920. About March 10, 1920, a new vertical 
staff gage in two sections was installed on the piers of the new Anne Street bridge, 
but was read only once a week, the temporary gage being used through remainder 
of year. Gages read by Ephraim Cox. From 1903 until December, 1909, gage 
was a vertical staff located on a footbridge then existing about 20 rods above 
Anne Street. All gages referred to same datum.

DISCHARGE MEASUREMENTS. Made from Anne Street bridge, North Street bridge, 
South Sixth Street bridge, or by wading.

CHANNEL AND CONTROL. Bed composed of clay and silt; practically permanent. 
Control is timber and loose-rock dam 1 mile below gage at water tank of .Minne 
apolis, St. Paul & Sault Ste. Marie Railway. Dam is submerged at high stages, 
causing a reversal in the rating curve.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 15.0 feet April 18-20 (discharge, 1,860 second-feet); minimum stage, 
3.95 feet August 26-28 and September 1-3, 9, and 21-23 (discharge, 0.7 second- 
foot).

Maximum stage recorded during year ending September 30,1920,17.1 feet May 
5 and 6 (discharge, 2,560 second-feet); minimum stage, 3.7 feet February 29 and 
March 6 (discharge, 0.4 second-foot).

1903-1920: Maximum stage recorded during period, 21.9 feet April 20, 1904 
(discharge, estimated 12,000 second-feet); minimum stage, 1.8 feet February 28, 
1913 (discharge, 0.1 second-foot).

ICE. Stage-discharge relation affected by ice.
^REGULATION. Dam about 5 feet high at Minneapolis, St. Paul & Sault Ste. Marie 

Railway tank, a mile below, raises water at gage about 5 feet at ordinary low stage. 
The dam being designed merely to give enough depth of water for the intake-pipe 
suction, has no sluices, but is not absolutely tight. When discharge is less than 
about 6 second-feet, the water level falls below crest of dam.

DIVERSIONS . None.
ACCURACY. Stage-discharge relation changed slightly during latter part of 1918; 

affected by ice during winters of 1919 and 1920; otherwise permanent. Two 
rating curves used, both well defined below 2,500 second-feet; applicable re 
spectively, October 1 to November 30,1918, and December 1,1918, to September 
30, i920; curve used during latter period is a slight revision at the low-water end 
of curve used during former period. Gage read to half-tenths once daily during 
open-water periods, and to half-tenths once a week during ice-affected periods. 
Daily discharge ascertained by applying daily gage height to rating table except 
for periods indicated in footnote to tables of daily discharge. Open-water records 
fair; winter records poor.

Discharge measurements of Mouse River at Minot, N. Dak., during the years ending Sept.
SO, 1919 and 1920.

Date.

1919. 
Apr. 12a
May 306 
July 2
Aug 30'

Made by 

H. A. Noble............
.....do.................. 
E.F. Chandler.........
.....do.;................

.%.
Feet. 
11.98
5.09 
4.57
3.96

Dis 
charge.

Sec.-ft. 
1 'WO

50 
0.2
.7

Date.

1920. 
May 3d
June 2W 
Aug. 27

Made by 

E, T", Ohfvndlw. ... . . .
.....do.................. 
.....do.......... ........

Dis 
charge.

Feet. 
16.66
5.33 
4.49

Gage

Sec.-ft. 
2,120

56 
9.3

o Measurement made from Anne Street bridge. 
6 Measurement made from Ninth Street bridge. 
e Measurement made with float. 
t Measurement made from South Sixth Street bridge.
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Daily discharge, in second-feet, of Mouse River at Minot, N. Dak., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.............
2..... ........
3..............
4..............
5..............

6.... ..........
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
90..............
31..............

1919-20. 
1..............
S... ...........
..............
4..............
*..............

i.. ............
7..............
...............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

18... ...........
17..............
18..............
19..............
20..............

21..............
22..............
33
24..............
35

26..............
27..............
28..............
29..............
30..............
31...............

Oct.

11

16

23

23

.6

.7

.7

.7

.7

.7

.7
;7
.6
.6

.6

.6

.6

.6

.8

.6

.6

.6

.6

.6

.6

.5

.&

.5

.5

.5

.5

.5

.6

.6

.6

Nov.

16

23

16

16

18

.6

.8

1.1

1.1

D«C.

17

25

17

17

.5

.5

.6

.8

Jan.

11

11

7
--

11

.6

.6

.5

.5

.5

Feb.

17

7

4

4

.6

.5

.5

.4

Mar.

2.4

4

7

17
25
30
34

39
41
50
56
85

na

.4

.5

.6
9 A

1.6

.7

.7

.6

.6

.6

.?

.7

.8

.8
1.6
7.0

70
335

Apr.

155
335
730

1,010
1,350

1,480
1,460
1,290

862
826

960
1,170
1,440
1,520
1,610

1,710
1 70fl

1,860
i s«n
1,860

1 790
1*640
1*480
l)220
1,060

880
690
648
*W7

563

606
585
563
517
390

260
101
56
34*>*.

44
118
155
362
dlfi

493
669
960

1,260
1 300

1,420
1,530
1,610
1,680
1,710

1,770
1,790
1 840
1^910
i Qftn

May.

469
390
362
335
362

362
296
272
237
204

215
226
226
204
194

226
155
127
11ft

127

136
136
127
110
101

101
si
70
56
70
Ktt

2,050
2,210
2,390
2,510
2 eftrt

2,560
2,510
2,470
2,390
2,240

2,080
1,840
1,630
1,240

 92

826
690
585
517
MA

418
390
OAQ

309
nfti

260
94S

237
215
204
215

June.

50
44
50
50
44

39
34
30
25
25

21
21
25
30
30

25
25
30
30
25

34
3Q

39
34
 W

25
25
21
21
17

194
184
1Q4

184

174
194
164
155
174

155
136
107

127

118
127
127
101
101

85
101
101
85
78

70
78
78
85
70

July.

17
11
11
17
25

21
21
17
14
14

11
11
9
9

11

11
9
9
7
7

7
5.5
7
9
g

7
7
7
9

7

56
85
70
56
56

44
39
39
44
44

34
34
44
39
39

34
30
25
25
25

21
21
17
17
IT

17
21
25
21
17
17

Aug.

4
4
4
4
3.2

4
4
3.2
3.2
3.2

3.2
-2.4
2.4
2.4
3.2

1.6
1.6
1.6
1.1
1.1

1.0
1.0
1.0
.8

.7

.7

.7

.8

17
14
14
14
11

11
11
11

Q n

9.0

9.0
7.0
4.0
7.0
7.0

7.0
4.0
4.0
7.0
7.0

4.0
4.0
4.0
3.2
3 2

8.2
2 4
2.4
8.4
3.2
3.2

Sept.

0.7
.7
.7
.8
.8

.8

.8

.7
1.0

1.0
1.0
.8
.8
.8

.8

.8
1.0
1.0
1.0

.7

.7

.7

.8

.8

.8

.8

.8

.8

.8

4.0
4.0
4.0
4.0
4.0

7.0
7.0
7.0
4.0
4.0

4.0
4.0
2.4
2.4
2.4

4.0
7.0
7.0
7.0
7.0

9.0
9.0
9.0
7.0
8.0

9.0
9.0

11.0
11.0
9.0

NOTE. During periods Oct. 1,1918, to Mar. 21,1919, and Nov. 1,1919, to Mar. 12,1920, gage was not read 
on days for which no discharge is given. Mean discharge during period Oct. 1,1918, to Mar. 21,1919, esti 
mated as follows: Oct. 1 to Nov. 30,18 second-feet; Dec. 1-31,1918,18. 5 second-feet; Jan. 1-31,11 second- 
feet: Feb. 1-28,6.5 second-feet; and Mar. 1-21,1919,7 second-feet. Discharge estimated .on acconnt.of lack 
cl gage readings, Sept. 28-30, Oct. 19-24,26-31,1919, Mar. 18,19,21-26,1920.
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Monthly discharge of Mouse River at Minot, N. Dak., for the years ending Sept. SO, 1919
and 1920.

Month.

1918-19.

March ....................................................
April.....................................................
May..... .................................................
June.....................................................
July.. .............................................

The year ...........................................

1919-20. 
October. .................................................
March 13-31........................ ......................

May........... ...........................................
June.....................................................
July......................................................

Discharge in second-feet.

Maximum.

118 
1,860 

469 
50 
25 
4.0 
1.0

1,860

.7

1,960 
2,560 

194 
85 
17 
11

Minimum.

155 
56 
17 
5.5
.7 
.7

.5

25
204 

70 
17 
2.4 
2.4

Mean.

18 
18 
18.5 
11 
6.5 

20 
1,200 

199 
33.3 
11.1 
2.2 
.8

127

.60 
22.4 

871 
1,220 

129 
34.6 
7.07 
8.27

Run-off in 
acre-feet.

1.11C 
1,070 
1,140 

678 
361 

1,230 
71,400 
12,200 
1,980 

682 
135 
49

92,000

36.9 
844 

51,800 
75,000 
7,680 
2.130 

435 
373

EVAPORATION AT UNIVERSITY, N. DAK.<

The evaporation gage at University, N. Dak., was established April 17, 1905, on a 
pool in a ravine called English Coulee, which runs through the campus of the Uni 
versity of North Dakota, immediately west of Grand Forks, N. Dak., and 2 miles west 
of the Minnesota boundary.

The coulee drains about 60 square miles of very level prairie. Except for brief 
freshets the flow in the coulee is small, varying from 1 second-foot or less to 20 second- 
feet. In very dry weather the water lies in pools with scarcely any perceptible flow.

A heavy galvanized iron tank, 3 feet square and 18 inches deep, is placed in the 
center of an anchored raft, so that the water in the tank is at the same level as the 
water surface outside. The tank is filled nearly to the top, to a height precisely 
marked by the pointed tip of a vertical rod in the center of the tank. Once each 
day, after the change produced by evaporation or rainfall, the water level is restored 
to the original height, the precise amount of water transferred being measured with a 
cup of such size that one cupful of water is equivalent to 0.01 inch depth in the tank.

On the open prairie 40 rods distant is a standard rain gage. On days of rainfall the 
difference (which is usually small) between the quantity measured by the rain gage 
and the surplus in the tank is considered the evaporation for the day.

Observations were made usually about half an hour before sunset. The tempera 
ture of the water recorded is the temperature of the water in the tank. As the tank 
is made of metal, it has been found that at that time of day there is seldom a perceptible 
difference in temperature reading between the water within and without the tank. 
The temperature of the air as recorded is the mean of the readings of the standard 
self-recording maximum and the self-recording minimum thermometers for the 
preceding 24 hours.

The following table shows for each 10-day period during the years ending Septem- 
jber 30,1919 and 1920, the gross evaporation, the total rainfall, and the mean tempera 
tures for the 10 observations of the water and of the air.

< For complete description of this station and records of evaporation, rainfall, and temperature for 1905 
to 1908, see U. S. Geol. Survey Water-Supply Paper 245, pp. 64-67,1910.
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Evaporation observations at University, N. Dak., for the years eruKng Sept. SO, 1919
and 1920.

Qate.

1918-19. 
Oct. 1-10........

11-20........
21-31........

Nov. 1-10........
11-20........

Apr. 27-30........
May 1-10........

11-20........
21-31........

June 1-10........
11-20........
21-30........

July 1-10........
11-20........
21-31........

Aug. 1-10........

Evapo 
ration.

Inches. 
0.50 
.75 
.14 
.20 
.18 
.51 

1.49 
1.89 
2.59 
2.09 
2.25 
2.13 
2.38 
1.87 
2.18 
3.53

Bain- 
fall.

Inches. 
0.23 
.19 
.78 
.60 
.43 
.00 

2.52 
.79 

1.31 
.74 
.81 

1.04 
2.09 
.95 

1.12 
1.46

Mean tempera 
ture (°F.).

Water.

52 
45 
34 
33 
32 
54 
53 
82 
74 
69 
79 
75 
77 
73 
72 
70

Air.

51 
51 
37 
36 
32 
44 
45 
55 
87 
57 
73 
72 
70 
68 
71 
89

Date.

1918-19, 
Aug. 11-20........

21-31........
Sept. 1-10........

11-20........
21-30........

1919-20. 
Oct. 1-10........

11-20........
21-23........

Apr. 26-30........
May 1-10........11 on

21-31........

11-14........

Evapo 
ration.

Inches. 
1.53 
1.97 
1.26 
1.54 
1.34

1.26 
.38 
.12 
.48 

1.64 
1.81 
2.29 
1.99 
.75

Bain- 
fall.

Inches. 
0.53 
.99 
.12 

1.72 
.39

.19 

.01 

.00 

.00 

.09 

.26 
1.68 
.74 
.06

Mean tempera 
ture (°F.).

Water.

68 
63 
82 
59 
54

48 
45 
44 
54 
59 
60

........

Air.

69 
60 
64 
82 
49

46 
33 
33 
42 
53 
54 
57 
60 
70

NOTE. Station temporarily discontinued June 15,1920.

KAWISHIWI RIVER NEAR WINTON, MINN.

LOCATION. In sec. 20, T. 62 N., R. 11 W., in pond above lower dam of St. Croix 
Lumber Co. at Kawishiwi Falls, 500 feet above Fall Lake, 3,000 feet below 
Garden Lake, near west line of Lake County, and 2£ miles east of Winton, St. 
Louis County.

DRAINAGE AREA. 1,200 square miles.
RECORDS AVAILABLE. June 21,1905, to June 30, 1907; October 14,1912, to Septem 

ber 30, 1919, when station was discontinued.
GAGE. Stevens water-stage recorder installed the latter part of September, 1912, 

by the International Joint Commission in cooperation with the United States 
Geological Survey, at a point just above right end of dam. Well was attached 
to timbers, which were bolted to the vertical rock wall of right bank of river. 
Auxiliary staff gage was also attached to one of these timbers. The gage shelter 
was supported by timbers which were bolted to the horizontal portion of the rock 
wall above all possible high water. On May 27, 1913, the Stevens was replaced 
by a Friez water-stage recorder. During the high water of June, 1914, the well 
together with the float and weight were carried away by logs. At this time 
a concrete well was installed by the International Joint Commission a little 
below the dam and outside the river channel, and connected with pool above the 
dam by a pipe through the dam. The gage was repaired and again put in opera 
tion about July 1, 1914. Both water-stage recorders refer to the same datum. 
Attended by G. W. Byshe.

DISCHARGE MEASUREMENTS. Made from cable about 1,000 feet above gage.
CHANNEL AND CONTROL. At the gage the river flows through a small deep pool 

formed by a timber dam without openings, which constitutes the control of 
the gage, and is permanent unless dam is destroyed or alterations are made in the 
crest About 200 feet above dam is a decided fall. Banks high enough to 
prevent overflow in vicinity of gage. At measuring section bed of stream is com 
posed of rock and boulders; rather rough. Current very swift except at low stages.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year, 4.58 feet at 
11 a. m. April 30 (discharge, 2,500 second-feet); minimum stage, 0.35 foot Sep 
tember 22-30 (discharge, 30 second-feet).

1905-1907 and 1912-1919: Maximum stage recorded, 7.2 feet April 30 and 
May 7, 1916 (discharge, 5,370 second-feet); no flow, August 24, 25, 30, 31, and 
September 1, 1905, August 6 and 8, 1906, and April 23, 24, and 26, 1907; caused 
by regulation at outlet of Garden Lake.

ICE.- Stage-discharge relation not seriously affected by ice.
REGTJIM.TION. St. Croix Lumbef Co. has a dam at outlet of Garden Lake for con 

trolling the level of water in that lake, and for storing water to be used in driving 
logs over the stretch of rapids between Garden and Fall lakes. This dam is 
capable of holding the water in Garden Lake about 7 or 8 feet above its natural 
level at low water before water will flow over the gates. When the water in 
Garden Lake is held at a high stage, the elevation of water is considerably higher 
in Farm Lake, and it is understood that the elevation of the surface of White 
Iron Lake is somewhat affected by the stage of Garden Lake. During the log 
driving season, April to November, the water in Garden Lake is held to the 
elevation of top of gates practically all the time. In November some of the gates 
are opened so that the lake is drawn down to low-water stage, and remains so until 
spring. St. Croix Lumber Co. has a dam at outlet of Birch Lake, which controls 
its elevation, and is capable of holding the water about 5 feet above low water. 
This dam is left open during winter and until high water of the spring break-up 
has passed. It is than closed, and the lake held as high as possible during the sum 
mer. There are a number of low dams in Stony River used for sluicing logs off 
rapids, but these have no storage of importance back of them. Large volumes of 
water are allowed to pass through sluices of dam at outlet of Garden Lake for a 
few hours at a time, at irregular intervals, when desired to drive logs from Garden 
Lake to Fall Lake. At other times these gates are closed so that there is only a 
slight flow caused by leakage through dam. At other times some of the gates are 
partly opened to allow passage of sufficient water to prevent flow over crest of 
dam. During the year there was little log driving on rivers. 

ACCURACY. Stage-discharge relation permanent; not affected by ice or logs. Rating 
curve fairly well defined below 2,890 second-feet. Continuous gage record from 
recording gage during open-water period; weekly gage readings during winter. 
Daily discharge ascertained as follows: October 1 to 31 and April 23 to September 
30, obtained from water-stage recorder graph by means of discharge integrator; 
April 21 and 22 interpolated, on account of lack of gage readings; ten-day averages, 
November 1 to April 20, based on weekly gage readings. Records good for periods 
when water-stage recorder was operating; fair for other periods. Information 
as to operation of gates in dam at outlet of Garden Lake given in footnote to table 
of daily discharge.

No discharge measurements were made at this station during the year
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Daily discharge, in second'feet, of Kawishiwi River near Winton, Minn., for the year
ending Sept. SO, 1919.

Day.

1..............
2..............
3..............
4..............
5..............

a:.............
7..............
8..............
...............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21 .
22..............
28..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

275
595
404
295
376

127
122
122
110
116

116
111
108
240
113

113
O4
72
62
59

62
68
68
68
68

68
68
68
68
66
60

Nov.

65

55

50

Dec.

55

210

225

Jan.

195

185

165

Feb.

160

150

IAI\

Mar.

135

125

125

Apr.

350

800

1,270

1,250
1,230
1,200
1,210
1,220

1,090
989

1,240
1,520
2,070

May.

2,290
2,200
2,150
2,120
2,080

2,080
2,080
9 nan
2,980
2,080

2,070
2,080
2,030
1,940
1,860

1,600
1,520
1,350
1,390
1,410

i dan
1,440
1,450
i 4f>n
1,460

1,500
1,520
1,530
1,550
1,520
1,500

June.

1,520
1,550
1,490
1,440
1,040

898
943
879
898

1,000

1,120
1,090
1,100
1,080
1,100

1,100
1,120
1,140
1,170
1,170

1,170
1,130
1,080
1,080
1,060

1,030
1,010

963
877
805

July.

788
782
776
770
602

522
522
522
434
391

391
396
391
387
387

331
186
231
136
68

66
64
64
64
64

66
66
66
66
66
66

Aug.

66
66
66
62
60

57
56
55
54
53

48
48
48
48
48

48
48
48
48
48

48
48
48
48
48

48
48
48
48
48
48

Sept.

48
48
48
48
48

48
48
46
46
44

44
42
42
38
36

35
33
33
33
32

32
30
30
30
30

30
30
30
30
30

NOTE. Braced figures show mean discharge for periods indicated. Gates in dam at outlet of Garden 
Lake knovm to nave been opened or closed, Oct. 1, 5,14,1918, Apr. 5,26, 28, 30, May 16,17, June 5,10,29, 
and July 5, 9,16,17,19,1919.

Monthly discharge of Kawishiwi River near Wmton, Minn., for the year ending Sept.
SO, 1919.

Month.

October.............................................................
November...................... _ .... _ .........................
December...... __ ....................... _ .....................
January.... _ ................ ___ ................. _ ..........
February...................................... _ ..................
March..............................................................
April...............................................................
May................................................................
June............................................... _ . _ ........
July................................................................
August......«....................................... _ ...........
September..........................................................

The year. _ ..................... _ ..........................

Discharge In second-feet.

Maximum.

595

2,070
2,290 
1,550

788 
66 
48

2,290

Iftatnmni-

59

1,350 
805 
64 
48 
30

30

Mean.

141 
56.7 

165 
181 
151 
128 
833 

1,770 
1,100 

314 
51.7 
38.1

412
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UPFEB MISSISSIPPI BIVEB BASIN. 

MISSISSIPPI RIVER AT ELK RIVER, MINK.

LOCATION. In sec. 3, T. 121N., R. 23 W., at highway bridge in Elk River, Sherburne 
County, 2,500 feet below mouth of Elk River.

DRAINAGE AREA. 14,500 square miles.
RECORDS AVAILABLE. July 22, 1915, to September 30, 1920.
GAGE. Chain gage bolted to handrail of bridge, downstream side, near right bank; 

read by Reynard Ebner.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed composed of sand and gravel; control not well defined. 

Banks high and not subject to overflow.
EXTREMES OK DISCHARGE. Maximum stage recorded during year ending September 

30,1919, 7.23 feet at 7.28 a. m. April 15 (discharge, 14,800 second-feet); minimum 
open-water stage recorded, 2.38 feet at 6.51 p. m. .October 15 (discharge, about 
1,890 second-feet); minimum discharge may have occurred during ice-affected 
period.

Maximum open-water stage recorded during year ending September 30, 1920, 
9.77 feet at 8 a. m. March 28 (discharge, 24,100 second-feet); minimum discharge, 
estimated 1,880 second-feet November 13 (stage-discharge relation affected by ice). 

1915-1920: Maximum open-water stage recorded during period, 10.8 feet April 
7, 1916 (discharge, 27,000 second-feet); maximum discharge probably occurred 
on or about April 5, 1917, and has been estimated at about 34,000 second-feet, 
from records of discharge at Coon Rapids power plant; minimum discharge 
estimated, 1,880 second-feet November 13, 1919 (stage-discharge relation affected 
by ice).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. Nearest dam above station on the Mississippi is at St. Cloud, 40 miles 

upstream. An observed systematic diurnal fluctuation at gage of about 0.1 foot 
is doubtless due to regulation at St. Cloud; but most of the effect of regulation is 
eliminated before reaching the station. Flow of river is controlled by Govern 
ment dams on the upper river for the purpose of increasing low-water open-season 
flow in the interests of navigation.

ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating 
curve well defined between 4,620 and 12,400 second-feet, and fairly well defined 
between 12,400 and 26,300 second-feet. Gage read to hundredths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table 
except for periods indicated in footnote to tables of daily discharge. Open-water 
records excellent; winter records fair.

COOPERATION. Gage readings furnished by United States Engineer Corps.

Discharge measurements of Mississippi River at Elk River, Minn., during the years ending
Sept. SO, 1919 and 1920.

[Made by S. B. Soule\]

Date.

1918. 
Nov. 6........

height.

Feet. 
2.78
-

Dis 
charge.

Sec.-ft. 
29An

Date.

1919. 
Apr. 20........
Oct. 23........

Gage
height.

Feet. 
6.39
4.13

Dis 
charge.

Sec.-ft. 
10,900
4,950

Date.

1920.

Gage 
height.

Feet. 
6.88
4.36

Dis 
charge.

Sec.-ft. 
13,400
5,530
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Daily discharge, in second-feet, of Mississippi River at Elk River, Minn., for the year$ 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1... .......
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

1919-20. 
1... .......
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9.......... 

10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18.... ......
19..........
20..........

21..........
22..........
23..........
24..........
25

26.......... 
27..........
28..........
29..........
30..........
31..........

Oct.

2,190
2,300
2,190
2,300
9 <UY)

2,090
2,090
2,190
2,420
2,300

2,300
2,300
2,190
2,090
2,090

2,190
2,190
2,420
2,190
2,190

2,090
2,090
2,300
2,420
2,550

2,700
2,550
2,860
2,700
2,860
2,700 

4,340
5,200
5,500
5,500
5 Qnft

5,200
4,910
5,200
5,200 
5,200

5,500
5,200
5,200
5,200
5,200

4,910
5,200
4,910
5,200
5,500

4,910
4,910
5,200
5,200
5,200

5,200 
5,200
5,200
4,910
5,200
5,500

Nov.

2,700
2,550
2,300
2,420
2,300

2,420
2,420
2,420
2,550
2,700

2,700
2,860
2,700
2,860
2,860

2,700
3,030
3,610
3,840
3,840

3 QAn
3,610
3,210
3 nan
3,030

3,030
2,420
2,300
2,300
2,420

5,200
5,200
5,200
5,200
4,620

4,340
4,080
4,080
3,030 
4 340

4,080
3 sin
1,880
2,830
3 ndfi

3 1 en

3 Ojn

4,800
4,730
5,070

S dfln
^ Ran
5,660
5,580
4,480

3,820 
2,720
9 Q4n
3,350
2 Q4H

Dec.

2,450

2,550
2,330
2 QOA

3,230
3,530

3 73O.
3,710
3,600
3,630 
3,480

3,080
3,420
3,470
3,310
3 OKA

3,280
3,410
3,260
3,370
3,360

3,280
3,590
3 97fl
4,000
3,260

3,310 
3,020
3,170
3,250
3,380
3,530

Jan.

2,400

J 

3,260
3,150
3,420
3 97fi
3,140

3 ISA

3,200
3,350
3,310
2 QQft

9 QAA
2 Q7fl

2 QflA

2 QftO
o con

2,710
0 Q7fl

2 840
o 7jsA

2,740

9 OOf)
9 dan
2,680
2,820
2,630

2,370 
2,710
2,670
2,520
2,570
2,490

Feb.

2,200

9 74fl
2,560
o eq/i

2,380
2 1 QA

2,310
2,600
2,400
2,390 
2,510

2,650
2 en/1

2 .1CA

2,580
Q QOA

o OCA

2,650
2,690
2,540
2,580

2,500
2,480
2,260
2,610
2 En/1

2,610
2 dAfi

2,450
2,410

Mar.

7,100

o ofin

2.660
2,740
2 480
2* Qsn

2 d.8ft

2,410
2,200
2,310 
2,150

2,480
2,450
o ftQfl

2,610
3,120

3 «>7fl
3 OOfl

3,610
3 OQA

5,980

4,470
5,620
7,360

12,200
17,000

21,800 
22,200
y> GAA
21,100
20,800
20,100

Apr.

9,520
10,500
9,840
9,200
9 840

9,200
10,200
11,400
11,400
12,700

13,000
13 400
13' 700
14,000
14,700

13,700
13,000

19 inn
11,800

n onn

10,800
10,500
9 QA(\

9 ^9ft

8,880
9,520
8,880
7 QQA

7,310

19,100
18,800
17 <tnn
16,000
16,000

14,300
14,000
13,400
13,400
19 7ftA

19 7flfl
19 7 Art
19 4.0A
12,100
n onn

10,200
9,520
9,520
9 840
9 nrtrt

9 840
9' 520

in OAA
in fyvi
H AfiO.

12,100 
12,100
12,100
12,100
12,100

May.

7,620
7,620
7,310
7,000
7 oan

6,400
7,930
7,930
8,240
8,240

8,880
fl,520
9,840
9,520
8,560

8,880
8,560
8,240
7,620
7,620

7,310
7,000
6,700
6,100
5,800

5,500
4,340
4,620
4,340
4,340
4,080 

11,400
12,100
10,800
9,520
9 QAi\

9,520
9 on/1

8,880
8,880 
9,520

12,100
13,700
10 ftArt

13,700
19 7nn

12 400
12^ 100
11,100
10,800
9,520

8 C/SA

S can
9 840

lfl'200
10,200

9,840
9 Oyf/\

9 OArt

8,880
8,560
8,880

June.

3,840
4,080
4,080
4,080
4,080

4,910
4,620
5,500
6,700
7,620

7,930
7,930
8,240
8,560
9,840

10,200
9,200
9,200
9,200
8,240

7,620
7,310
7,930
7,930
8 940

8,240
8,560
8,560
8 KCA

8,240

8,880
10,200
8,880

14,000
14,700

15,000
15,000
15,700
15,700 
15,000

16 400
16)400
16,700
17 400
1Q A[V\

18 400
18,400
17,700
17,700
17,100

16,000
14,700
1Q 7ftA
19 7ftrt
19 1OA

11,100 
12,100
19 7ftrt
14,000
16,000

July.

7,930
7,310
7,000
7,000
6,700

5,800
5,200
4,910
5 200
5,200

4,620
4,340
4,620
5,200
4,620

4,340
4,080
3,840
3,610
3,840

4,080
3,610
3,610
3,400
3,610

3,840
4,080
3,840
3,610
3,610
3,840

18,800
19,400
10 inn
18,800
18,400

18,100
17 4AA
16,400
15,700 
IE nnn

14,700
13,400
12,100
19 inn
10,200

10,800
10,500
9 sin
9 sin
9,200

8,560
8,560
7,620
7,000
6,700

6,400 
64on
6,700
6,700
7,000
6,400

Aug.

4,080
3,610
4,080
3,840
3,840

3,610
4,620
4,080
4,340
4,340

4,340
4,620
4,340
4,620
4,620

4,620
4,340
4,340
4,620
4,340

4,340
4,080
4,340
3,840
4,080

3,840
3,610
3,610
3 840
4', 340
4,620 

5,800
5,500
5,200
5,200
6 K/V1

5,200
5200
4,620
4,080 
4,620

4,620
4,910
5,200
5,500
5,500

6 RAA

5,800
6 CAA

5,500
6,100

6,100
5 Srtfl

5^00
5,800
5,800

5,800
5 CAA

5,200
5,200
5,200
6 £.nn

Sept.

4,080
4,340
4,620
4,910
4,910

5,800
5,500
5,800
5200
5,200

5,500
5,200
4,910
5,500
5,200

4,620
4,080
4,620
4,620
4,340

4,620
4,620
4,340
4,080
4,340

4,340
4,340
4,340
4,340
4,080

5,200
5,500
5,800
5,500
5,500

4,910
4,620
4,910
4,620 
5,200

5,800
5,500
5,800
5,800
5,800

5,800
5,800
6,100
6,400
6,700

5,800
6,100
5,800
5,800
5,200

5,800 
5,500
6,100
5800
6,100

NOTE. Stage-discharge relation affected by ice Dec. 1,1918, to Mar. 31,1919, and Nov. 13,1919, to Mar. 25, 
1920; mean discharge for former period and daily discharge for latter period ascertained by means of dis 
charge records from Coon Rapids power plant, computed by Northern States Power Co., allowance being 
made for discharge of Crow and Bum rivers, which enter between Coon Bapids and the gaging station. 
Braced figures indicate mean discharge for periods included.
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Monthly discharge of Mississippi River at Elk River, Minn.,for the years ending Sept. S0f
1919 and 1920.

[Drainage area, 14,500 square miles.]

Month.

1918-19. 
October......................................
November................. _ ..............
December...... _ ................ ..........
January.............. _ ....................
February...... __ ... _ ............... _ .
March   ....................................
April........................................
May.........................................

July.........................................
September.......................... _ . _ ..

The year...............................

1919-20.

November.. __ __ ......................

January... _ ........... _ ........ _ .....
February.......... _ ... _ .................
March...... _ . _ ....... _ .... _ .. _ ....
April..    ............. _ .................
May.........................................
June..................... ____ ...........
July.........................................
August............... _ ....... _ ...... _ .
September...................................

The year.... _ . __ .. _ .... _ ....

Discharge in second-feet.

Maximum.

2,860 
3,840

14,700 
9,840 

10,200 
7,930 
4,620 
5,800

14,700
. Jij ..!-... .1. ^    ̂

5,800 
5,660 
4,000 
3,420 
2,740 

22.800 
19,100 
13,700 
18,400 
19,400 
6,100 
6,700

22,800

MiTiiTniiTn.

2,090 
2,300

7,310 
4,080 
3,840 
3,400 
3,610 
4,080

4,340 
1,880 
2,330 
2,370 
2,180 
2,150 
9,200 
8,560 
8,880 
6,400 
4,080 
4,620

1,880

Mean.

2,330 
2,830 
2,450 
2,400 
2,200 
7,100 

11,000 
7,210 
7,310 
4,730 
4,190 
4,750

4,880

5,180 
4,170 
3,320 
2,900 
2,490 
7,510 

12,600 
10,400 
14,800 
11,900 
5,380 
5,640

7,190

Per 
square 
mile.

a 161 
.195 
.169 
.166 
.152 
.490 
.759 
.497 
.504 
.326 
.289 
.328

.337

.357 

.288 

.229 

.200 

.172 

.518 
.869 
.717 

1.02
.821 
.371 
.389

.496

Run-Off 
in inches.

0.19 
.22 
.!» 
.It 
.16 
.5ft 
.85 
.57 
.56 
.38 
.33 
.87

4.57

.41 

.32 

.25 

.23 

.19 

.60 

.97 

.88 
1.14 
.95 
.45 
.43

6.7ft

MISSISSIPPI RIVER AT ST. PAUL, M1NN.

LOCATION. At Chicago Great Western Railway bridge near foot of Robert Street, 
St. Paul, Ramsey County, 6 miles below mouth of Minnesota River.

DRAINAGE ABBA. 35,700 square miles.
RECORDS AVAILABLE. March 22, 1887, to September 30, 1920. Observations of 

stage were begun in 1873 by United States Signal Service and continued by 
United States Weather Bureau. Many discharge measurements were made prior 
to 1900 by United States Engineer Corps.

GAGE. Chain gage installed May 9, 1913, on handrail, downstream side, of Chicago 
Great Western Railway bridge, near foot of Robert Street; read by United States 
Weather Bureau employees. From 1911 to May 9,1913, the gage was a vertical 
staff attached to a piling on left bank of river about 800 feet upstream from present 
gage. Prior to 1911 a vertical staff gage on Diamond Joe Line wharf, at foot of 
Jackson Street, about 400 feet below chain gage, was used. The datum of all 
three*gages is the same, allowance being made for the slight slope in river between 
them.
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EXTREMES ov DISCHARGE. Maximum stage recorded during year ending September 

30, 1918, 7.5 feet March 24 and 25 (discharge, 20,900 second-feet); minimum 
stage recorded,  1.0 foot September 30 (discharge, 2,630 second-feet).

Maximum stage recorded during year ending September 30, 1919, 13.8 feet 
April 22 (discharge, 54,500 second-feet); minimum stage recorded,  0.7 foot 
October 21 (discharge, 2,920 second-feet).

Maximum stage recorded during year ending September 30, 1920, 13.6 feet 
March 29 (discharge, 53,100 second-feet); minimum stage recorded, 0.4 foot 
November 14 (discharge, 4,220 second-feet).

1887-1920: Maximum stage recorded, 18.0 feet April 6,1897 (discharge, 80,800 
second-feet); minimum discharge recorded, 1,060 second-feet February 4,1895.

Highest known discharge occurred July 22, 1867, and amounted to 117,000 
second-feet.

DISCHARGE MEASUREMENTS. Up to 1915 made from Chicago, St. Paul, Minneapolis 
& Omaha Eailway bridge, 2 miles above station; in November, 1915, and April,
1916. measurements were made from Chicago Great. Western Railway bridge to 
which present gage is attached. Since 1916 measuftpftients have been made from 
Wabasha Street highway bridge, about 1,000 feet aodve station.

CHANNEL AND CONTROL. Channel somewhat shifting. Control not well defined. 
Banks moderately high; have not been overflowed in recent years.

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. During extreme low-water regulation of the flow through turbines at 

the nearest dam in Minneapolis may cause diurnal fluctuation of stage at St» 
Paul. Flow is regulated by Government reservoirs on the headwaters at Lake 
Winnebigoshish, Leach Lake, Pokegama Lake, Sandy Lake, Pine River, and 
Gull Lake, to increase the low-water open-season flow in the interests of naviga 
tion, but the effect of this regulation is very gradual at St. Paul.

ACCURACY. Stage-discharge relation changed between September 12 and October 9,
1917. owing to dredging of channel beginning at a point about a third of a mile 
below gage*and terminating 3,000 feet farther downstream. Since the dredging 
was completed stage-discharge relation has been practically permanent except as 
affected by ice. Two rating curves used during 1918,1919, and 1920; one, appli 
cable October 1,1917, to September 30, 1919, is fairly well defined, the other, a 
revision of the 1918 and 1919 curve between 6,830 and 42,000 second-feet, and 
applicable October 1,1919, to September 30,1920, is well defined between 6,000 
and 48,000 second-feet. Gage read to tenths once daily. Daily-discharge ascer 
tained by applying daily gage height to rating table except during periods of ice 
effect, December 7, 1917, to March 17, 1918, December 11,1918, to March 14, 
1919, and December 2,1919, to March 8,1920, for which no estimates of discharge 
were ma4e. Records fair. 

COOPERATION. Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Mississippi River at St. Paul, Minn., during (he years ending
Sept. 30,1919 and 1920.

[Made by S. B.

Date.

1918. 
Nov. 5..........

Gage 
height.

Feet. 
2.22

Dis 
charge.

Sec.-ft. 
7,180

Date.

1919. 
Apr.5-6........
Oct. 21.........

&
Feet. 
12.41
1.93

 Dis 
charge.

Sec.-ft.
45,000
6,680

Date.

1930. 
May 14. ........
June 22.........
Sept. 7.........

Jifi
Feet. 
7.34
9.87
2.74

Dis 
charge.

Sec.-ft. 
22,500
31.000
8,280
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Daily discharge, in second-feet, of Mississippi River at St. Paul, Minn.,for the years ending
Sept. SO, 1918-1920.

Day.

1917-18. 
1..................
2.................. 
3.................. 
4...............1..
5.................. 

6...................
7................... 
8...................
9...................

10................... 

11...................
12...................
13...................
14...................
15................... 

16...................
17...................
18................... 
19................... 
20...................

21...................
22...................
23...................
24...................
25................... 

26...................
27...................
28...................
29...................
30...................
31...................

1918-19. 
1.... ...............
2.. .................
3...................
4................... 
5...................

6................... 
7...................
8................... 
9......^...........

10...................

11................... 
12...................
13...................
14...................
15...................

16................... 
17................... 
18................... 
19................... 
20...................

21...................
22...................
23................... 
24................... 
25...................

26...................
27...................
28...................
29...................
30................... 
31...................

Oct.

7,020
7,020 
7,020 
6,640
6,830 

6,830
. 6,830 

6,640
7,020
6,640 

7,210
6,830
6,640
6,640
6,830 

7,020
6,090
6,450 
6,830 
6,830

6.830
7,020
7,400
6,450
6,830 

7,210
7,590
7,790
7,400
7,020
6,830 

3.720
3,600
3,480
3,480 
3,480

3,480 
3,240
3,360 
3,130
3,360

3,360 
3,360
3,240
3,130
3,130

3,130 
3,130 
3,130 
3,360 
3,130

2,920
3,130
3,020 
3,130 
3,240

3,360
4,090
4,220
4,350
5,230 
6,450

Nov.

6,450
6,450 
5,910 
5,560
6,090 

6,450
6,450 
6,640
6,450
6,640 

6,640
6,090
6,270
6,270
6,45,0 

6'^
6,<J9fr
5,910 
5,910 
5,730

5.560
5,390
5,730
5,390
5,390 

5.390
5,390
4,920
4,770
4,490

7,400
7,990
7,790
7,400 
7,400

7,590 
7,790
8,190 
8,790
9,210

9,430 
10,300
10,300
9,870
O AV\

9,000 
9,650 
9,650 

11,500 
19 9nn

12,400
12,900
12,400 
11,200 
10,100

9,000
8,390
7,400
7,210
7,210

Dec.

4,490
3,480 
3,360 
3,360
2,630 

2,860

........

........

........

6,830
6,270
5,390
5,730 
5,730

6,090 
6,090
5,730 
5,910
5,730

 -    -

:::...:

.......

Mar.

........

........

7,590 
10,800 
12,400

18,200
18,900
19,900
20,900
20,900 

18,200
16,400
15,000
13,700
12,600
12,400

 "  -- 

7,790

10,300 
11,900 
13,700 
16,400 
25,300

29,300
34,300
39,000 
41,400 
45,300

45,300
44,600
44,600
43,300
42,000 
42,600

Apr.

11,700
11,200 
10,800 
10,500
9,870 

9.870
9,000 
8,590
9,210
8,390 

7,990
7,590
7,400
7,210
6,640 

6,270
6,640
7,020 
6,450 
6,450

6,450
5,910
5,910
6,450
6,640 

6,270
6,090
6,090
5,730
5,560

40,200
39,600
38,400
37,200 
35,400

33,700 
32,200
33,200 
34,300
35,400

36,600 
38,400
40,200
42,600
44,600

46,700 
48,100 
48,800 
49,500 
50,900

52,400
54,500
53,800 
51,600 
48,800

45,300
42,600
39,000
36,000
33,200

May.

6,090
6,270 
6,450 
7,020
7,590 

7,590
7,990 
6,830
7,020
8,790 

9,000
9,000
9,430
9,870

10,500 

10,800
11,000
9,650 
9,650 
9,870

9,650
9,430
9,870

10,30010,800- 

12,400
13,200
13,900
12,900
14,200
15, 500 

30,700
28,000
26,800
25,300 
23,100

22,700 
21,300
21,600 
21,600
22,000

22,300 
22,700
23,400
23,400
22,300

21,300 
19,500 
18,900 
17,900 
16,400

16,100
15,000
14J700 
13,900 
13,200

12,600
12,200
11,900
11,500
10,100 
9,650

June.

16,100
16,400 
17,300 
17,600
16,700 

17,000
16,400 
15,500
16,100
15,000 

14,700
12,900
12,900
11,700
10,800 

10,500
9,650
9,430 
8,790 
8,790

8,190
7,990
8,190
7,400
7,790 

7,400
6,830
7,590
7,020
7,400

10,100
9,430
9,430
9,650 
9,870

10,300 
10,800
11,500 
12,900
15,300

16,400 
17,300
18,500
18,900
19,900

20,600 
22.700 
23,100 
23,800 
23,800

23,800
23,800
27,600 
31,700 
38,400

41.400
44,600
44,600
44,600
42,600

July.

6,830
6,830 
6,640 
6,830
6,270 

7,020
5,910 
5,230
6,640
6,270 

5,560
6,090
5,730
6,090
5,910 

5,910
5,730
5,230 
5,730 
5,730

5,730
4,920
5,730
5,730
5,230 

5,390
5,230
5,230
5,560
7,400
7,990 

40,800
39,00ft
40.200
40,800 
40,200

37,200 
34,800
33,200 
31,700
29,800

28,400 
26,400
25,600
25,300
24,100

22,000 
20,900 
18,900 
17,600 
15,800

15,800
14,700
13,900 
12,900 
12,400

11,500
11,500
10.500
11,000
9,870 

10,500

Aug.

7,400
6,090 
6,090 
5,560
5,070 

5,230
5,230 
5,390
5,070
5,560 

5,560
5,070
5,910
5,390
5,230 

5,230
5,230
5,730 
81790 

11,000

12,200
13,930
13,900
13,400
14,400 

14,400
14,700
13,900
13,400
11,900
10,800 

10,100
10,100
10,300
10,100 
10,300

9,870 
10,800
10,300 
10,300
10,100

9,430 
9,650
9,870
9,000
9,430

9,210 
9.210 
8,390 
9,000 
8,590

7,990
7,790
7,990 
7,590 
6,830

7,210
6,830
6,270
6,640
6.450 
7,020

Sept.

9,870
8,790 
8,190 
7,990
7,790 

7,210
7,020 
6,270
5,230
5,560 

5,730
5,560
5,560
5,230
5,070 

4,630
4,920
4,770 
4,920 
5,070

4,630
4,630
3,840
3,840
3,840 

3,720
4,220
3,720
3,840
3,360

6,450
6,270
6,830
6,640 
7,020

7,020 
7,590
7,020 
7,790
7,210

7,020 
7,400
7,400
7,210
7,020

7,400 
6,830 
6,450 
6,830 
6,450

6,830
6,450
6,450 
6,090 
5,910

5,730
5,910
5,730
6 090
5,910
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Daily discharge, in second-feet, of Mississippi River at St. Paul, Minn., for the years 
ending Sept. SO, 1918-1920 Continued.

Day.

1919-20. 
1. ........'.......... 
2...................
3...................
4...................
5................... 
6...................
7...................
8...................
9...................

10................... 
11...................
12...................
13...................
14...................
15...................
16................... 
17................... 
18...................
19...................
20...................
21................... 
22...................
23................... 
24...................
25...................
26...................
27...................
28...................
29...................
30...................
31...................

Oct.

6,090 
6,640
7,640
TA30
7,430 
7,430
7,230
6,640
7,230
7,030 
7,030
7 030
7*030
7) 030
6,830
6,830 
6,640 
6,640
6,640
6,640
6,830 
6,640
6,830 
6,640
7,030
7,030
7,030
6,830
6,830
6 640
7,' 030

Nov.

7,030 
6,640
7,230
7,430
6,830 
6,640
6,090
5,730
6,090
6,450 
6,830
6,830
5,390
4,220
4,350
4,630 
5,070 
5,910
6,640
7,030
7,430 
8,060
8,950 
9,180
8,280
7 asn
8,280
5,070
4 350
4,350

........

Dec.

4,350

f
........

........

........

........

........

........

Mar.

........

........

5,230
5,230 
4,920
5,560
5,910
5,910
5,910
9,660 

14,300 
16', 400
18,600
18,900
17,900 
18,300
20,800 
30,800
35,800
46,000
50,900
51,600
53,100
52,400
51,600

Apr.

49,500 
46,700
44,600
40,800
38,400 
36,800
34,000
32,200
31,300
29,200 
27,200
26,000
25,000
23,900
22,900
21,800 
20,500 
18,900
18,600
18,300
18,300 
17,900
17,900 
18,600
19,500
20,500
22,200
22,900
23,600
24,200
..

May.

24,600 
24,200
23,900
23,200
21,800 
21,SOO
21,200
19,500
18,300
17,600 
18,300
19,900
21,500
21,500
21,800
21,800 
22,500 
22,200
21,800
21,500
20,800 
19,900
19.500 
19,500
19,200
18,900
17,900
17,900
17,600
16,400
16,100

June.

16,700 
15,800
16,100
17,600
19,200 
19,900
20,500

21,500 
21,800
22,900
22,900
23,900
25,700
27,200 
29,600 
31,700
32,600
32,200
32,200 
31,300
30,400 
29,200
28,000
26,400
25,700
27,600
28,800
30,000

July.

33,000 
35,300
36,800
37,800
37,800 
37,800
37,800
37,300
36,800
36,300 
35,300
34,400
34,000
33,000
32,600
31,700 
30,800 
30,400
30,400
30,000
29,200 
28,800
28,400 
27,600
26,800
25,700
24,600
23,600
22.200
20,500
19,900

Aug.

18,300 
17300
16,100
14,900
14,300 
13,400
12,600
12,000
11,200
10,400 
10,200
9,910

10,200
10,200
10,200
10,200 
10,200 
9,910
9,180
9,420
9,420 
9,420
8,950 
8,950
8,720
8,280
8,500
8,280
8,280
8,060
8,060

Sept.

7,850 
7,640
8,060
8,280
8,060 
8,060
7,640
7,430
7,640
7,430 
8,060
8,500
8,280
8,720
8,280
7,850 
8,280 
8,060
7850
8,060
8,950 
8,060
8,280 
8,280
8,280
8,060
7,850
8,060
8,500
8,500

Monthly discharge of Mississippi River at St. Paul, Minn., for the years ending Sept. SO,
1918-1920.

[Drainage area, 35,700 square miles.]

Month.

1917-18.

December 1-6................................
March 18-31.................................
April........................................
May.........................................

July.........................................

September...................................
1918-19. 

October............ _ ......................

March 15-31...... ...........................
April........................................
May.........................................
June.........................................
July.........................................

1919-20.

March 9-31....... ...........................
April........................................
May.........................................

July.........................................

Discharge in second-feet.

Maximum.

7,790 
6,640 
4,490 

20.900 
11,700 
15,500 
17,600 
7,990 

14,700 
9,870

6.450 
12,900 
6,830 

45,300 
54,500 
30,700 
44,600 
40,800 
10,800 
7,790

7,640 
9,180 

53,100 
49,500 
24,600 
32.600 
37,800 
18,300 
8,950

Minimum.

6,090 
4,490 
2,630 
7,590 
5,560 
6,090 
6,830 
4,920 
5,070 
3,360

2,920 
7,210 
5,390 
7,790 

32,200 
9,650 
9,430 
9870 
6,270 
5,730

6,090 
4,220 
4,920 

17,900 
16,100 
15,800 
19,900 
8,060 
7,430

Mean.

6,910 
5,900 
3,360 

15,600 
7)660 
9,760 

11,700 
6,010 
8,600 
5,500

3,530 
9,300 
5,950 

31,600 
42,100 
19,100 
22,600 
23.500 
8,800 
6,700

6,920 
6,500 

23,700 
27; 100 
20,400 
25,000 
31,200 
10,800 
8,100

Per square 
mile.

a 194
.165 
.094 
.437 
.215 
.273 
.328 
.168 
.241 
.154

.099 

.261 

.167

.885 
1.18 
.535 
.633 
.658 
.247 
.188

.194 

.182 

.664 

.759 

.571 

.700 

.874 

.303 

.227

Ban-off in 
inches.

a 22
.18 
.02 
.23 
.24 
.31 
.37 
.19 
.28 
.17

.11 

.29 

.06 

.56 
1.32 
.62 
.71 
.76 
.28 
.21

.22 

.20 

.57 

.85 

.66 

.78 
1.01 
.35 
.25
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MINNESOTA RIVER NEAR MONTEVIDEO, MINN.

LOCATION. In sec. 17, T. 117 N., R. 40 W., at highway bridge 1 mile south of Monte 
video, Chippewa County, and 500 feet below mouth of Chippewa River.

DRAINAGE AREA. 6,300 square miles.
RECORDS AVAILABLE. July 22, 1909, to September 30, 1920.
GAGE. Chain gage attached to upstream handrail of bridge, near left bank; read by 

Esther Hendricks. Datum of gage lowered 2 feet September 16,1909, and 1 foot 
more July 29, 1910, to avoid negative readings. All gage heights referred to 
latest datum.

DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Bed composed of heavy gravel and sand; practically 

permanent. There is a slight rapids just below gage, but the control section 
is not well defined. The banks are of medium height, and will be overflowed 
at a stage of about 14 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending Septem 
ber 30, 1919, about 18.85 feet June 25 (discharge, about 22,000 second-feet); 
gage height furnished by A. F. Meyer, consulting engineer, Minneapolis, Minn.; 
minimum open-water stage, 1.82 feet October 5 (discharge, about 52 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 15.05 feet 
July 13 (discharge, 8,930 second-feet); minimum stage recorded, 3.06 feet Octo 
ber 1 and 12 and November 5 (discharge, 207 second-feet).

1909-1920: Maximum stage recorded, about 18.85 feet June 25,1919 (discharge, 
about 22,000 second-feet); minimum discharge recorded, 6.8 second-feet Febru 
ary 9,1912, by current-meter measurement.

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. No regulation on Minnesota River above station. Regulation of 

Chippewa River at plant of Chippewa Milling Co., in Montevideo, produces a 
slight fluctuation in stage of Minnesota River at gage.

ACCURACY. Stage-discharge relation practically permanent except as affected by 
ice December 21, 1918, to March 16, 1919, and November 24, 1919, to March 16, 
1920. One rating curve used; fairly well denned. Gage read to hundredths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except during periods of ice effect for which no discharge computations 
were made, and except for period June 23 to July 3,1919, when gage was not read 
because of flooded banks, for which period daily discharge was ascertained from 
field investigations and studies by Adolph F. Meyer, consulting engineer, 
Minneapolis, Minn. Records good for 1919; fair for 1920.

Discharge measurements of Minnesota River near Montevideo, Minn., during the years 
ending Sept. SO, 1919 and 1920.

[Made by S. B. Soul<5.]

Date.

1919. 
Apr. 25.. .......

height.

Feet. 
8.57

Dis- 
diarge.

Sec.-ft. 
1 930

Date.

1920.

Gage

Feet. 
14.05

Dis 
charge.

Seeji. 
5,850

Date.

1920. 
Sept. 8.. .......

heigm.

Feet. 
5.36

Dis 
charge.

Seejt, 
684
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Daily discharge, in second-feet, of Minnesota River near Montevideo, Minn.,for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.......... .........
2...................
3...................
4...................
S... ................

6...................
7. ..................
8...................
9...................

10.

11...................
12...................
13...................
M....... ............
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
80...................
31...................

1919-20. 
1.. .................
2...................
3..................:
4...................
S...................

6...................
7...................
8...................
9...................
10",......

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
26.......... .........

26...................
27...................
28...................
29...................
80...................
81...................

Oct.

70
62
70
CO

52

67
67
59
62
68

77
70
80
71
65

75
80
78
68  70

88
75
84
84
99

86
104
123
130
130
130

207
216
225
234
244

244
254
254
234
254

244
207
216
216
216

225
234
264
254
234

216
234
234
254
274

234
216
216
225
234

  244

Nov.

138
106
111
116
130

1W:

154
162
180in a

162
171
189
162
138

138
207
974
9jl4
216

234
207
216
216

-WtA

254
234
216
234
207

244
234
234
216
207

216
225
244
91d
274

294
338
362
386
410

436
439
436
436
436

410
410
410

Dec.

108
216
207
234
216

216
207
216
225
225

225
216
225
244
234

216
216
216
216
216

Mar.

2,100
2,140
2.410
2.050

2,050
2 230
2^510
2.610
2,660

2,560
2.510
2,510
2,410
2,410
2,320

876
917
938
OOfi

1,300
1,690
2.280
2,280
2,280

2,760
2,810
2,960
3,080
3,130
3,130

Apr.

2.280
2,180
2,140
2,050
1 960

1,920
1,870
1 820
1,920
1 960

2 nnA

  2,050
1,%0
1,960
2,000

2,050
2 tflA

2 nv»
2,100

2,100
2,050
2,050
2,050
2,000

1,920
1,8 n
1,820
1,740
1,650

3,130
3,080
3 iCn

2,320
2,460

2,560
2,410
2.S8T
2,180
2,140

2,000
1,870
1,740
1,690
1,610

1,530
i j.t\n
1,380
1,340
1,300

1,270
1,270
1,270
1,270
1,340

1,'450
1,450
1,450
1 450
l',380

May.

1,610
1,530
1,530
1,530
1,530

1,530
1,610
1,610
1,610
1,610

1.570
1 490
1,450
1,380
1 340

1,300
1,270

QQS

998
1,030

1,100
1,100
1,030
1,030

OK7

QfiT
906
846
817
759
731

1,340
1,300
I,i70
1 300
1,300

1,230
1,230
1,200
1,100
1,100

1,160
1,230
1,380
1,410
1,380

1,300
1,300
1,300
1,300
1,270

1,230
1,230
1.160
1,100
1,030

1,030
1,060

998
967
967
967

June.

731
759
759
onfi
QR7

1,060
1,160

. 1,200
1,270
1,230

1,270
1,300
1,300
1,300
1,450

1,610
1,920
1,980
2,050
2,230

2,410
2,710
7 000

13,000
22,000

19,000
16,000
14,500
13,000
11,500

1,300
1,650
1,870
2,050
2 320

2,460
2,510
2,710
2,810
2,860

2,910
2.960
3,OCO
3,080
3,240

3,300
3,300
3,350
3,460
3,690

4,610
5,810
6,050
6,310
5,590

6,390
5,050
4,900
5,050
5,050

July.

10,200
9,000
8,200
6,890
5,810

5,050
4,300
4,110
3,950
3,880

3,690
3.520
3,570
3,130
2 Gift

2,810
2,660
2,510
2,320
2,140

"2,100
1,920
1,780
1 740
ijeio
1,530
1,380
1,389
1,300
1 230
1,230

4,760
4,760
4,760
4,760
4,760

5,050
5,8M)
8,yao
8.930
8,930

8,570
8,930
8,930
8,930
8,220

7,540
6,890
6,310
5,810
5,390

5,210
4,760
4,400
4,110
3,950

3,570
3,350
3,180
2,960
2,860
2,660

Aug.

1,200
1,160

1,100
1,030

QQfi

9H7
906
848
817
7110
788
731
731
7O1

675
675
ft21
t&UL

542

516
462
462
462
462

462
436
38ft
362
362
362

2,460
2,320
2,100
2,000
1.960

1.820
1,780
1,570
1,490
1,380

1 34A
1,270
1,160
1,100
1,080

998
967
876
817
846

817
788
731
675
647

592
566
566
619
675
675

Sept.

338
316
316
316
316

816
816
316
316
316

316
316
274
274
274

274
274
284
216
284
infi
254
254
254
244

225
207
207
216
216

647
619
592
675
70S-

731
731
731
703
703

731
731
731
731
647

619
619
592
640
614

514
614
488
614
488

619
731
759
759
703

105708 23  6
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Monthly discharge of Minnesota River near Montevideo, Minn.,for the years ending Sept.
SO, 1919 and 1920. 

[Drainage area, 6,300 square miles,]

Month.

1918-19. 
October.............. _ ....................

March 17-31.. ...... .........................
April........................................
May.........................................

July.........................................
August. .....................................

1919-20. 
October.....................................
November 1-23.. ............................
March 17-31.. ...............................
April........................................
May.........................................
June........................................
July.........................................

September..................................

Discharge in second-feet.

Maximum.

130 
274 
244 

2,660 
2,280 
1,610 

22,000 
  10,200 

1,200 
338

274 
436 

3,130 
3,180 
1,410 
6,310 
8.930 
2,460 

759

Minimum.

52 
106 
198 

2,050 
1,650 

731 
731 

1,230 
362 
207

207 
207 
876 

1,270 
967 

1,300 
2,660 

566 
488

Mean.

80.7 
185 
219 

2,370 
1,990 
1,250 
4,920 
3,480 

700 
271

234 
328 

2,100 
1,840 
1,200 
3,620 
5,720 
1,180 

646

Per 
square 
mile.

0.013 
.029 
.035 
.376 
.316 
.198 
.781 
.552 
.111 
.043

.037 

.052 

.333 

.292 

.190 

.575 

.908 

.187 

.103

Run-oft 
in 

Inches.

0.01 
.03 
.03 
.21 
.35 
.23 
.87 
.64 
.13 
.OS

.04 

.04 

.19 

.33 

.22 

.64 
1.05 
.22 
.11

MINNESOTA RIVER NEAR MANKATO, MJNN.

LOCATION. In sec. 14, T. 108 N., E. 27 W., at Sibley Park, 2 miles above center of
Mankato, Blue Earth County, and 1,000 feet below mouth of Blue Earth River. 

DRAINAGE AREA. 14,600 square miles. 
RECORDS AVAILABLE. May 20, 1903, to September 30, 1920. 
GAGE. Chain gage on right bank of river, about 1,000 feet below mouth of Blue

Earth River; read by Clarence Staley, observer for United States Weather Bureau.
The gage support is a fairly .substantial cantilever structure, supported by two
heavy posts resting in concrete footings; settling somewhat; constructed and
maintained by the U. S. Engineer Corps. 

DISCHARGE MEASUREMENTS. Made from new concrete highway bridge in center
of Mankato 2 miles below gage, by wading a short distance below gage, or at
extreme high stages, by boat near gage. 

CHANNEL AND CONTROL. Bed composed of sand and light gravel; shifts during high
stages. Banks moderately high and not subject to overflow, except at stages
above gage height of 15 feet. Control not well denned. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September
30, 1918, 10.9 feet August 24 (discharge, 14,500 second-feet); minimum stage
recorded, 1.2 feet October 10, 11, 15-17, 25, 26, 31, November 1-3, 11-14, 20-24,
and December 4-10 (discharge, 420 second-feet). 

Maximum stage recorded during year ending September 30, 1919, 18.9 feet
June 21 (discharge, 35,800 second-feet); minimum stage recorded, 1.2 feet October
23-28 (discharge, 720 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 12.0 feet
July 18 (discharge, 19,600 second-feet); minimum stage recorded, 1.2 feet October
22, 25, and 26 (discharge, 660 second-feet). 

1903-1920: Maximum stage recorded, 21.2 feet June 26, 1908. (discharge, 43,800
second-feet); minimum stage recorded, 0.5 foot August 31 to September 2,1911
(discharge, 89 second-feet). 

The highest known stage of this river occurred in 1881, and is shown in Mankato
by a well-marked line, about 27 feet above zero of present gage (discharge, esti 
mated 65,000 second-feet).
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ICE. Stage-discharge relation seriously affected by ice.
REGULATION. The nearest dam on Minnesota River is at Minnesota Falls, 140 milea 

upstream. A dam on Blue Earth River at Rapidan, a few miles above the mouth, 
controls the flow of that river, which is about 20 per cent of that at the'Mankato 
station, and produces considerable daily fluctuation at the gage, amounting at 
times to over 1 foot.

ACCURACY. Stage-discharge relation not permanent; affected by ice January 1 to 
March 18, 1918, December 11, 1918, to March 13, 1919, and December 5, 1919, 
to March 22, 1920. Two rating curves used, one from October 1, 1917, to March 
19,1918, and one from March 20,1918, to September 30,1920; both curves poorly 
defined. Gage read to tenths once daily. This gage reading does not represent 
accurately the mean daily stage on account of fluctuation caused by artificial 
regulation. Daily discharge ascertained by applying daily gage height to rating 
table except for periods when stage-discharge relation was affected by ice for 
which no computations of discharge were made. Indirect method for shifting 
control used October 1, 1919, to September 30, 1920. Records probably poor.

COOPERATION. Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Minnesota River near Mankato, Minn., during the years ending
Sept. SO, 1919 and 1920. 

[Made by S. B. Soul&]

Date.

1918. 
Nov. 13.........

Gage 
height.

Feet.
5.77

Dis 
charge.

Sec.-ft. 
5,000

Date.

1919. 
Apr.28.. .......
Oct. 22. ........

Gage 
height.

Feet. 
10.62
'1.12

Dis 
charge.

Sec.Jt. 
14.000

621

Date.

1920. 
May 13. ........

15.........

Gage 
height.

Fed. 
5.01
5.97
6.90
2.09

.

Dis 
charge.

Sec.-ft. 
4.950
6,880
8,080
1.390

Daily discharge, in second-feet, of Minnesota River near Mankato, Minn., for the years
ending Sept. SO, 1918-1920.

Day.

1917-18. 
1..... ..............
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10..................

11...................
12...................
13...................
14...................
15..................

16..................
17..................
18...................
19...................
20...................

21...................
22...................
23..................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
21...................

Oct

470
520
520
520
470

470
470
470
470
420

420
470
470
470
420

420
420
570
570
520

470
470
470
470
420

420
470
470
470
470
420

Nov.

420
420
420
470
470

470
470
470
470
470

420
420
420
420
470

470
470
470
470
420

420
420
420
420
470

470
470
470
470
470

Dec.

470
470
470
420
420

4204">n
420
420
jon

470
470
470
470
470

470
470
470
520
520

470
470
470
470

470
470
470
470
470
470

Mar.

12,400
14,100

13,400

10, 500
7 750 '
6*, 880

6,230
6,070
4,910
4,780
4,030
3.910

Apr.

3,680
3,570
3,570
3,460
3,460

3,460
3,140
2,940
2,740
2,650

9 47ft
2,380
2,290
2,200
2,110

2,110
2,030
1,650
1,650
1 eon

1,580
1,510
1,510
1 din
1,440

1,440
1,380
1,380
1,380
1,380

May.

1,320
1,320
1,260
1,380
1,440

1 440
1^510
1,580
1,650
1,650

1,650
1,580
1,580
1,870
2,030

2,110
o onrt
2,290
2,290
2,290

2,380
2,560
o can
3,680
4,150

4,150
4,390
4,650
5,050
5,470
6.390

June.

6,550
6,550
6,550
6,710
6,230

5,330
4,780
4,390
4,270
4,030

S fisn
3 460
3J240
2,650
O Rfin

2,560
1,950
2,110
2,290
2 OQA

2,2PO
2,110
2,200
2,200
2,110

2,110
2,110
1,790
1,650
1,510

July.

1,510
1,440
1 AA(\

1,380

1,380
1 380
1^320
1,320
1,320

1,320
1,320
1,320
1,260
1,260

1,380
1 440
1^510
1,440
1 440

1,510
1,510
1 440
1^440
1,380

1,440
1,510
2,470
3,570
3,790
3.570

Aug.

3,460
3,240
2 840
2,650
2,290

2,110
2,200
2,650
2,650
2 A1A

2,840
2,940
2,940
2,840
2,740

3,140
5,920
9,470
10,500
10,700

9,880
12,0(0
14,300
14,500
12,000

10,500
9,070
8,490
7,390
6,710
4,030

Sept.

3,460
3,460
3 RAA
3,460
3,240

3,140
3 040
2*840
2,840
2 7JA

2,650
2,650
2,290
2,290
2,200

2,110
2,110
2,200
2200
2,110

1,950
1,950
1,870
1,870
1,790

1,790
1,720
1,720
1,720
1,720
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Daily discltarge, in second-feet, of Minnesota River near Marikato, Minn.,for the years 
ending Sept. SO, 1918-1920 Continued.

Day.

1918-19. 
1...................
2...................
3...................
4...................
5...................

6...................
7...................
8...................
9...................
10................... 

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1919-20. 
1...................
2...................
3...................
4...................
5...................

6...................7.................:.
8...................
9...................

10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

1,650
1,580
1,320
1 OAA

1 140

1,140
1 140
1^020

1,020 

960
960
960
QAn

win

780
780
780

780

780
780
7On

720
720

720
720
720

2,650
3,240
3,680

840
780
780
780
720

720
7*>n

780
780
720

720
720
720
720
7fifl

780
780
780
840
840

780
660
720
720
660

660
720
720
720
780
780

Nov.

3 680
4,030
4,030
4,030
3,910
o 7Q/1

3 010
4,030
4,030
4,030 

4,030
3 Q-IA

4,520
4,390
4,390

4,520
4 650
4' 650
4,650
5 QOA

6 QQA

7 99ft

7,220
6,390

A OOft

3,7PO
3 C7/\

3 240
o Q^n

720
720
720
79n
7flA

7QA
7QH

.780
780
840

. 340
840
QHA
960
QAn

1,020
1,020
1,020
1,020

QfiA

1,020
1,080
1,080
1 080
l)020

1,020
1,080
1,080
1,080
1,080

Dec.

2,840
2 7dA

2, 650
2,470
2,470

2,380
2 9on
*> fw\
2,030
1,870

1,080
1,020
1,020

960

Mar.

........

15,700

16,700
18,400
21,800
23,900
23 400

23 400
21,4^0
21, 100
20,600
on inn

19,100
19,400
10 Ai\t\
19, 100

17,200

n sflrt
11,600
19 f^fUl

14,100
14. ^ftfl
-10 QAA

1^400
12,900
10 7nn

Apr.

16,200
14,500
14,300
14,300
13,600

19 QAfi

12,000
19 7ftO

12,700
16,000

21,800
22,100

24,700

2T 9OH

9fi Rfin
29,600
30,2^0
30,200

29 600

24, 7' 0
21,8^0
17.2CO

15,500
14,500

12,500
11 400'

12, 700
12,900
12,7rO
19 KftA

12,000

n finn
11 600

11, 2^
10,300

9 san
9,470
9,470
9 O7H

8,870

8,360
7,390
R OQA

6,230
5 non

5,470
5,470
5,470
5,620
5,770

7,570
6,230
6,710
7 930
8^300

May.

9,880
8,490
7,220
6,880
6,390

6,710
6,550
8,110
8,490
8,490 

8,110
7,930
6,550
6,230
6,230

C oon

5,190
5,190
4,910
4,520

4,390
4,270
3,910
4,030
3,570

3,570
3,460
3,240
3,040
2,840
2,650

7,930
7,220
6,390
6,230
6,070

5,920
5,620
5,330
5,190
5,330

5,470
5,620
4,910

5,770

5,920
5,920
6,070
6,230
6,390

6,390
6,230
6,070
6,070
5,770

5,920
5,920
5,620
5,330
5,190
5,050

June.

2,740
2,740
2,940
2,910
3,140

4,270
5,190
5,190
5,770
6,230 

6,390
7,570

10,700
ll,2f O
11,800

16,000
16,700
19, 100
32,200

35,800
33,400
Ql QA/\

30,2"0
27,700

25,OCO'
22,900
22,900
24,2 0
28,0(0

5,050
4,910
4,910
4,780
4,390

4,390
4,270
4,030
4,270
4,270

4,390
4,390
4,520
4,650
4,910

6,070
8,680
8,490

10,700
in onn

10,100
9,880
9 970
8,680
8,110

7,390
7,220
6,880
t vx\
7,930

July.

29,600
25,200
22,900
23,400
22,100

19,400
19,100
17 9nn
15,700
14,800 

14,300
13,800
13,200
12,500
11,800

11,400
11,200
10,500
9,880
8, SCO

8,490
7,750

.5,620
4,650
4,150

3,680
3,570
3,570
3,350
3,140
3,140

8,110
8,110
8,300
8,300
8,680

10,100
10 onn
15,200
16,200
16,700

16,900
17,200
16,200
16,700
18,400

19,100
19,400
19,600
18,800
18,400

16,900
16,400
14,800
13,600
12,000

10,300
10,100
9,670
9,070
8,110
7,750

Aug.

3,350
3,140
3,040
2 7dn
2,650

2,650
2,560
9 Fffl
2,470
2,470 

2,380
2,200
2,470
2,560
2,380

2 9OO

2 9f*n
2,110
1,950
1,950

1,870
1,870
1 7QA

1,790
1,650

1,440
1,320
1,380
1,380-
1,320
1,320

6,390
6,070
5,620
4,910
4,650

4,030
4,030
3,570
3,460
3,350

3,140
3,040
2,940
2,840
2,650

2,380
2,200
2,200
2,110
2,110

2,030
1,760
1,650
1,510
1,580

1,510
1,440
1,380
1,380
1,440
1,440

Sept.

1,200
1,080
1,080
1,020
1,080

1,140
1,140
1,080

1 1,200
1,380 

1,380
1,440
1,380
1,380
1,440

1 440
ijsso
1,380
1,440
1,380

1,320
1,320
1,320
1,260
1,080

960
840
840
840
840

1,380
1,320
1,320
1,320
1,380

1,320
1,320
1,320
1,380
1,510

1,580
1,580
1,440
1,380
1,380

1,260
1,260
1,260
1,200
1,200

1,200
1,140
1,140
1,260
1,200

1,200
1,140
1 140
1,140
1,140
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Monthly discharge of Minnesota River near Mankato, Minn.,for the years ending Sept.
SO, 1918-1920.

[Drainage area, 14,600 square miles.]

Month.

1917-18.

March 19-31....... ...... ......................
April..........................................
May...........................................

July...........................................

1918-19.

March 14-31...................................
April..........................................
May

July...........................................
August........................................
September.....................................

1919-20.

March 23-31...................................
April..........................................
May...........................................

July...........................................
August........................................

Discharge in second-feet.

Maximum.

570 
470 
520 

14,100 
3,680 
6,390 
6,710 
3,790 

14,500 
3,680

3,680 
7,220 
2,840 

23,900 
30,200 
9,880 

35,800 
29,600 
3,350
1,440

840 
1,080 
1,080 

14,300 
12,900 
7,930 

10,900 
19,600 
6,390 
1,580

Minimum.

420 
420 
420 

3,910 
1,380 
1,260 
1,510 
1,260 
2,110 
1,720

720 
2,940 
1,870 

14,100 
11,400 
2,650 
2,740 
3,140 
1,320 

840

660 
7^0 
930 

11,600 
5,470 
4,910 
4,030 
7, 750 
1,380 
1,140

Mean.

470 
450 
462 

8,230 
2,250 
2,580 
3,410 
1,650 
6,120 
2,430

1,170 
4,530 
2,380 

19,600 
19,400 
5,7^0 

15,600 
12,200 
2,170 
1,200

749 
926 

1,0 JO 
13,000 
8,810 
5,880 
6,530 

13,600 
2,870 
1,290

Per 
square 
mile.

a 032
.031 
.032 
.534 
.154 
.177 
.234 
.113 
.419 
.166

.080 

.310 

.163 
1.34 
1.33 
.39> 

1.07 
.836 
.149 
.082

.051 

.033 

.0 0 

.890 

.6<M 

.40.1 

.447 

.93-i 

.197 

.088

Run-off 
in inches.

0.04 
.03 
.04 
.27 
.17 
.20 
.26 
.13 
.48 
.19

.09 

.35 

.08 

.90 
1.48 
.45 

1.19 
.96 
.17 
.09

.06 

.07 

.01 

.30 

.67 

.46 

.50 
1.07 
.23 
.10

ST. CROIX RIVER AT SWISS, WIS. '

LOCATION. In sec. 33, T. 42 N., R. 15 W., at highway bridge near post office of Swiss, 
Burnett County, 2 miles above point where St. Croix River becomes boundary 
line between Wisconsin and Minnesota, and 10 miles northeast of Dan bury, 
Minn., on Minneapolis, St. Paul & Sault Ste. Marie Railway. Namakagon River 
enters from left 3| miles above station.

DRAINAGE AREA. 1,550 square miles (measured on map issued by Wisconsin Geo 
logical and Natural History Survey, edition of 1911: scale, 1 inch=6 miles).

RECORDS AVAILABLE. March 13, 1914, to September 30, 1920.
GAGE. Chain gage attached to downstream side of bridge May 16.1918; read by Capt. 

Richard Goldschmidt. Prior to that date a cast-iron staff gage bolted to concrete 
pier at left end of bridge was used. Both gages at same datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed composed of gravel; smooth. Growth of aquatic 

plants during summer may cause a small amount of backwater at gage. Left 
bank high and not subject to overflow; right bank of medium height and may pos 
sibly be overflowed during extremely high water.
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EXTREMES OF DISCHARGE. Maximum discharge recorded during year ending 
September 30, 1919, 3,330 second-feet April 11; minimum discharge, estimated 
740 second-feet February 2 (stage-discharge relation affected by ice).

Maximum discharge recorded during year ending September 30, 1920, 6,300 
second-feet at 6.30 p. m. July 2 (gage height, 5.55 feet); minimum discharge, 
estimated 710 second-feet January 23 (stage-discharge relation affected by ice).

1914-1920: Maximum stage recorded, 6.73 feet April 22, 1916 (discharge, 8,480 
second-feet); minimum discharge, estimated 700 second-feet February 2 and 6, 

. 1918 (stage-discharge relation affected by ice). 
ACCURACY. Stage-discharge relation not permanent; affected by ice December 1,

1918. to March 25, 1919, and November 28, 1919, to March 26, 1920. Two fairly 
well defined rating curves used; one applicable October 1, 1918, to March 25,
1919. and March 27 to September 30, 1920, and the other applicable March 26, 
1919, to March 26, 1920. Gage read to quarter-tenths twice daily. Daily dis 
charge ascertained by applying mean daily gage height to rating table except 
for periods of ice effect for which it was ascertained by means of gage heights, 
discharge measurements, observer's notes,and weather records. Open-water 
records good; winter records fair.

Discharge measurements of St. Croix River at Swiss, Wis., during the years ending Sept.
SO. 1919 and 1920.

Date.

1918. 
Nov 9

1919.

Feb. 12o
Mar. 80
June 26

Made by 

.....do..................

.....do..................
S.B. Soul6... ..........

Gage 
height.

Feet.
I Af)

1.90
9 tn

2.16
1.75

Dis 
charge.

Sec.-ft.
I oen

886
828
822

1.530

Date.

1919. 
Oct. 15

1920.

Feb. 10o
Mav 11

Made by 

S B.Soul<§... ..........

.....do..................

.....do..................
S.B.Soul6.... .........

hS.
Feet. 
0.76
i fin

2.35
3.07
1.57

Dis 
charge.

Sec.-ft.
QKO

1,230

829
911

1.520

o Complete ice cover at control and measuring section.

Daily discharge, in second-feet, of St. Croix River at Swiss, Wis., for the years ending
Sept. SO, 1919 and 1920.

J>ay.

1918-19. 
1.. ............
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
SO.........*...
30..............
31..............

Oct.

825
810
800
825
860
850
835
880
865
875
860
850
835
825
830
845
830
815
835
835
815
825
880
912
906
900
966

1,080
1,120
1,120
1.080

Nov.

1,120
1,050
1,030
1,030
1,030
1,120
1,150
1,290
1,360
1,360
1,290
1,290
1,180
1,220
1,150
1,150
1,220
1,260
1.290
1,260
1,180
1,180
1,120
1 120
1,060
1,060
1,030
1,010
1,000
966

Dec.

960
960
960
960
960
960
960
960
960
960
960
960
960
960
960
960
960
960
960
960
930
900
900
875
875
875
875
875
875
875
875

Jan.

875
875
875
875
875
875
875
875
875
875
875
875
875
875
885
865
860
850
870
885
890
890
910
930
930
930
900
865
830
800
775

Feb.

750
740
750
760
755
750
760
775
780
790
810
830
860
890
920
950
925
900
900
900
910
920
900
885
850
810
805
800

.......

Mar.

800
800
795
790
800
810
815
820
815
810
810
815
845
875
920
970

1,040
1,120
1,300
1,480
1,600
1,820
2,080
2,330
2,630
2,780
2,780
2,890
3,000
2,890
2,570

Apr.

2,370
2,170
2,170
2,070
2,070
2,070
2,170
2,170
2,270
2,890
3,330
3,110
2,890
2,670
2,570
2,370
2,270
2,070
1,980
1,980
1,980
1 980
1,890
1,890
1,800
1,760
1,760
1,710
1,620
1,620

May.

1,530
1,490
1,490
1,490
1,490
1,450
1,530
1,530
1,490
1,530
1,490
1,450
1,370
1,370
1,290
1,410
1,370
1,330
1,250
1,210
1,170
1,130
1,130
1,100
1,100
1,020
990
990
960
930
930

June.

960
1,060
1,060
1,100
1,130
1,100
1,130
1,130
1,100
1,130
1,210
1,330
1,410
1,370
1,250
1,170
1,130
1,130
1,530
1,330
1,210
1,250
1,450
1,620
1,660
1,580
1,530
1,580
1,660
1,580

July.

1,490
1,370
1,290
1,370
1,370
1,330
1,290
1,290
1,210
1,170
1,130
1 060
990

1,060
1,060
990
960
93Q
900
870
840
810
785
810
840
930
930
930
930

1,290
1.660

Aug.

1,620
1,530
1,580
1 660
1,620
1,660
1,660
1,530
1,410
1,330
1,210
1,130
1,290
1,410
1,370
1,330
1,370
1,290
1,250
1,170
1.130
1,100
1,100
1,060
990
990
960
930
900
930
930

Sept.

900
870
870
840
870
930
900
870
810
840
810
785
785
785
785
760
760
760
785
760
760
760
785
785
760
760
760
760
760
760
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, in second-feet, of St. Croix River at Swiss, Wis., for the years ending 
Sept. SO, 1919 and 1920   Continued.

Day.

1919-20. 
1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

810
930
900
870
870

870
870
840
870
870

870
840
840
840
840

840
810
810
810
840

870
840
870
870
900

930
960
990
990

1,020
1,020

Nov.

1,060
1,100
1,100
1,130
1,130

1,130
1,100
1.130
1,170
1,580

1,980
,980
,890

' ,530
,490

,710
,890
,890

1,800
1.760

1,800
1,710
1,620
1,530
1,410

1,250
1,100
1,100
1,130
1,130

Dec.

1,170
1,170
1,170
1.210
1,210

1,210
1,210

.1,210
1,190
1,170

1,170
1.170
1,170
1,170
1,140

1.100
1,080
1,060
1,060
1,060

1,020
990
975
960
960

960
960
960
960
960
920

Jan.

870
840
810
800
785

800
810
820
830
820

810
810
810
800
785

770
760
760
760
760

760
735
710
735
760

770
785
800
810
825
840

Feb.

860
870
870
870
870

870
880
900
900
910

900
900
870
870
870

870
870
870
870
870

870
870
870
870
870

870
870
870
870

Mar.

870
870
870
870
870

870
870
870
870
900

990
1,060
1,210
1,330
1,450

1,530
1,620
1,710
1,800
1,980

2,170
2,270
2,67Q
3,570
4,370

5,400
6,050
5,720
5,720
4,950
4,650

Apr.

4,380
3,990
3,280
3,170
2,950

2,730
2,530
2,330
2,230
2,130

2,130
2,040
2,010
2,040
1,950

1,950
1,860
1,860
1,820
1,860

1,950
2,040
2,130
2,230
2,230

2,230
2,430
2,430
2,330
2,230

May.

2,040
2,040
1,860
1,770
1 680

1,640
1,640
i wi
1,480
1,400

1,480
1,480
1,440
1,360
1,290

1,260
1,220
1,220
1 360
1^440

1,480
1,950
2,730
2,840
2,630

2,530

2,430
2,230
2,040
1,950

June.

1,950
2,130
2,130
2,040
2,040

2 fun
1,860
1,820
1,820
1,820

2,430
2,530
2,430
2,330
2,230

2,430
2,530
2,330
2,230
1,950

1,820
1,720
1,600
1 480
1,440

1,480
1,860
2,840
Q 3on
3,630

July.

4,650
6,220
5,880
5,100
4,250

3,630
2,230
2,950
2,730
2,430

2,330
2,130
2,040
2,040
1,860

1,820
1,680
1,600
1,520
1,520

1,480
1>440
1,440
1.440
1,400

1,400
1,320
1,290
1,260
1,220
1,160

Aug.

1,120
1,120
1,120
1,080
1,080

1,080
1,080
1,050
1,050
1,050

1,050
1,080
1,080
1,050
1,050

1,050
1,020
1,020
1,020
1,080

1,080
1,080
1,050*
1.020

990

990
960
960
960

1,020
1,020

Sept.

1,020
990
960
960
960

' 960
960
930
930
960

1,020
1,050
1,050
1,020

' 960

960
930
930
960
990

1,050
1,050
1,020

990
960

990
990
960
960
960

Monthly discharge of St. Croix River at Swiss, Wis., for the years ending Sept. SO, 1919
and 1920. 

[Drainage area, 1,550 square miles.]

Month.

1918-19.

February.
March..'........ . ......
April..........................................
May...........................................

July...........................................

1919-20.

March.
April..........................................
May...........................................

July...........................................
August........................................

Discharge in second-feet.

Maximum.

1,120 
1,360 

960 
930 
950 

3,000 
3,330 
1,530 
1,660 
1,660 
1,660 

930

3,330

.1,020 
1,980 
1,210 

870 
910 

6,050 
4,380 
2,840 
3,630 
6,220 
1,120 
1,050

6,220

Minimum.

800 
966 
875 
775 
740 
790 

1,620 
930 
960 
785 
900 
760

740

,810 
1,060 

920 
710 
860 
870 

1,820 
1.220 
1 440 
1,160 

960 
930

710

Mean.

884 
1,150 

933 
875 
835 

1,470 
2,190 
1,290 
1,300 
1,090 
1,270 

804

1,180'

881 
1,440 

* 1,090 
* 792 

876 
2,290 
2,380 
1 810 
2,140 
2,370 
1,050 

981

1/510

Per 
square 
mile.

a 570
.742 
.602 
.565 
.539 
.948 
1.41 
.832 
.839 
.703 
.819 
.519

.761

.568 

.929 

.703 

.511 

.565 
1.48 
1.54 
1.17 
1.38 
1.53 
.677 
.633

.974

Run-oft 
in inches.

0.66 
.83 
.69 
.65 
.56 

1.09 
1.57 
.96 
.94 
.81 
.94 
.58

10.28

.65 
1.04 
.81 
.59 
.61 

1.71 
1.72 
1.35 
1.54 
1.76 
.78 
.71

13.27
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i

Days of deficiency in discharge of St. Croix River at Swiss, Wis., for the years ending
Sept. SO, 1915-1920.

Discharge in second-feet.

650..'.........................
700...........................
750...........................
800...........................
900...........................
1,000.........................
1,200.........................
1,400.........................
1,600.........................
1,800.........................
2,000. .>......................
2,200.........................
2,400.........................
2,tWO. ........................
2,800.........................
3,000.........................
3,500.........................
4,000. ....>.... ................
5,500.........................
6,000.........................
7,000.. .A. ...................
8,000.........................
9,000.........................

Days of deficient discharge.

1914-15

0 
71 

117 
237 
252 
2X9 
293 
306 
332 
342 
345 
347 
352 
357 
3o3 
3d5

1,370 
4,230
o 815

1915-16,

0 
8 

21 
55 
73 

120 
190 
242 
261 
2S3 
297 
308 
318 
331 
336 
345 
349 
355 
357
3o2 
3t>4 
306

1,730 
8,220 

720

1916-17

0 
16 
47 

109 
136 
209 
284 
313 
320 
339 
358 
363 
364 
365

1,200 
2.7SO 

710

1917-18

0 
2 

26 
71 

149 
230 
280 
319 
334 
340 
342 
344 
347 
352 
365

1918-19

0

4 
135 
192 
245 
288 
316 
331 
338 
349 
353 
355 
359 
363 
365

1,0% 
2,950 

700

1,180 
3,33ft 

740

191»-20

0 
3 

14 
86 

137 
204 
222 
248 
262 
299 
311 
325 
337 
343 
346 
349 
353 
361 
364 
366

1,510 
6,220 

710

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

0 
2 

57 
192 
605 
875 

1.295 
1,555 
1 742 
1,807 
1,907 
1,991 
2,038 
2071 
2.110 
2,127 
2,146 
2,160 
2,176 
2,181 
2,188 
2,190 
2,192

Percent 
oftime.

0 
.1 

2.6
as

27.6 
39.9 
59.1 
70.9 
79.4 
82.4 
87.0 
90.8 
92.9 
94.4 
96.2 
97.0 
97.9 
98.5 
99.3 
99.5 
99.8 
99.9 

100.0

o Mean discharge estimated 815 sec. ft., (an. 21-31,1915.

ST. CROIX RIVER HEAR ST. CROIX FALLS, WIS.

LOCATION. In sec. 18, T. 34 N., R. 18 W., at power plant of Minneapolis General 
Electric Co., on Wisconsin side of St. Croix River near St. Croix Falls, Polk 
County, 50 miles above confluence of St. Croix and Mississippi rivers neaf Hast 
ings, Minn. Apple River, draining an area wholly in Wisconsin, enters from left 
20 miles below station; Snake River, draining an area in Minnesota, enters from 
right 35 miles above station.

DRAINAGE AREA. 5,930 square miles.
RECORDS AVAILABLE. January 1, 1910, to September 30. 1920. Data for 1903 pub 

lished in Water-Supply Paper 98, pages 176-177, under "St. Croix River near 
Taylors Falls, Minn." Daily and monthly discharge, January 10, 1902. to June 
30, 1905, and monthly estimates, July, 1905, to December, 1909. published in the 
" Report of water-resources investigations of Minnesota, 1909-1912," by the Minne 
sota State Drainage Commission.

DISCHARGE. Determinations of discharge based on kilowatt output of dynamo and 
exciters, plus flow over dam and spillway, considered as a weir.

EXTREMES OP DISCHARGE. Maximum discharge recorded during year ending 
September 30,19*19,14.900 second-feet April 12; minimum discharge, 726 second- 
feet October 6.

Maximum discharge recorded during year ending September 30, 1920, 35,800 
second-feet March 26; minimum discharge, 234 second-feet November 2.

1902-1920: Maximum discharge recorded, 35,800 second-feet March 26, 1920; 
minimum discharge, 75 second-feet July 17,1910 (caused by regulation).

REGULATION. Low-water flow controlled by operation of gates of power plant and by 
storage and release of water at Never's dam several miles upstream.

ACCURACY. Records probably reliable but have not been checked, nor have discharge 
measurements been made, by engineers of the United States Geological Survey.

COOPERATION. Records of daily discharge furnished by the Minneapolis General 
Electric Co.
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DcMy discharge, in second-feet, of St. Croix River near St. Crofo Falls, Wis.,for the years 
ending Sept. SO, 1919 and 1920..

Day.

1918-19. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

1919-20. 
1.........
2.........
3.........
4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

ie.. .......
17.........
18... ..
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Oct.

1,600
1,430
1,300
1,360
1,540

726
1,380
1,270
1,180
1,540

1,190
1,890
1,350
1,450
1,560

1,580
1,650
1,590
1,730
1,440

2,040
1,860
1,920
1,580
1,480

1,650
1,950
1,900
3,250
1,930
3,090

2,100
1,970
2,230
2,270
1,390

2,360
2,470
2,110
2,140
2,120

2,130
4,310
2,110
2,180
2,010

2,040
2,220
1,900
1,020
2,280

2,160
2,060
1,950
2,050
2,120

1,210
2,740
2,830
2,250
2,500
2,380

Nov.

2,860
2,170
1,290
1,930
2,110

3,370
3,020
3,770
3,510
1,780

2,180
3,500
2,690
3,020
3,160

3,380
2,280
2,360
2,660
2,740

2,750
3,310
2,530
1,570
1,570

2,410
3,180
1,520
2,710
2,210

2,630
234

2,680
2,980
3,000

3,040
2,970
2,870
1,530
4,030

4,650
4,640
4,240
3,170
4,170

3,470
4,130
4,700
4,810
4,780

i Rirt
4,780
3,460
4,860
4,670

4,710

t 730
410

2,430
1,400

Dec.

1,220
1,800
1,640
1,630
1,280

1,360
2,960
1,520
2,680
1,980

2,170
2,070
9 Q7n
2,100
2,010

2,520
2,250
2,360
2,660
2,770

3,290
1,680
2,710
3,260
1,680

2,260
2,230
2,5JO
1,720
2,500
2,760

2,270
2,380
3,000
3,460
3,060

3,220
2,070
3,190
2,600
2,810

2,840
2,660
2,530
1,920
2,560

2,240
2,090
1.-960
2,180
2,340

2,120

t 270
320

2,830
1,600

2,440
2,430
1,020
2,780
2,860
2,740

VTan.

1,610
2,220
1,580
2 470
1,730

2,080
2,020
2,070
2,030
2,300
O *EA

1,620
1,770
1,550
2,250

1,890
2,020
9 <ian
1,660
1,680
O Afifi

2,570
2,000
2,510
2,210

1,690
i Tun
2,150
1,950
1,900
2,010

925
2,650
2,580

645
2,760

2,120
2,180
1,700
1,800
2,250

753

t 210
run

2,010
2,050

1,980
2,070

921
2,350
2,230

1,850
1,910
i ?on
1,800
1,000

1,780
i fifin
1,800
i ow
2,070
2,060

Feb.

2,800
2,320
1,660
1,770
1,880

1,970
1,900
1,920
1,260
1,560

1 7V\
1,690
1,760
1,880
2,010

1,440
1,900
1,810
1,900
1,930

1 OW
2,210
1,410
1,970
1,920

1,970
1 74A
2,060

922
1,830
2,060
2,110
1,900

2,030
1,860
1,180

,2,360
2,130

2,040
1 860
2*200
1,790
1,370

2,040
2,240
2,040
1,980
2,000

1,950
1,280
1,690
2,240
2,220

1,970
1,910
1,950

QdR

Mar.
  »   

1,970
1,200
2,060
1,640
1,830

1,590
2,160
1,910
1,310
1,890

2,090
3,140
9 Rftft
i 7Qn
2,790

1,230
3,290
9 84O
3,200
4,130

4,530
7,850
6,930
7^910
9,930

7,740
13,200
13,200
13,000
10,500
11,300

2,050
2,310
1,950
1,830
1,770

1,980
1,050
2,070
1,580
1,900

2,240
9 14ft
2,360
1,920
2,880

1,980
3,160
3,080
3,250
3,550
1 Q4n
3,510
7,070

24 finn
35,500

35,800
34,000
27 400
27^300
25,500
9J. ofln

Apr.

10,200
10.100
9,940
9,640
9,430

7,720
9,240
9,940
9,950

10,000

14,200
14,900
12,900
14,200
14,300

13,900
13,600
13,600
8,540
6,020

7,500
8,600
6,810
5,740
6,980

7,740
5,970
4,820
5,290
5,430

22,000
21,000
18,900
16,500
15,500

14,100
13,400
11,500
10,900
10,600

10,100
8,600

13,000
5,950
4,700

6,110
6,130
6,450
4,980
5,160

5,280
6,OUO
6,070
8,480
9,390

8,290
10,400
10,600
4,710
4,640

May.

5,720
4,560
4,820
6,840
4,390

4,430
4,630
5,730
5,870
6,950

6,950
6,710
6,620
4,990
5,040

4,800
4,980
6,350

,4,600
4,560

4,600
4,590
4,610
4,650
2,490

3,750
4,150
2,630
2,690
1,320
2,330

9-,370
8,530
6,600
5,450
4,780

4,780
4,780
4,770
3,630
4,210

6,080
7,010
5,0(iO
6,040
5,650

5,390
5,220
4,750
4,890
6,230

6,480
T Axn
9,250

10,800
11,100

10,800
9,120
7,300
6.690
7,820
6,400

June.

1,990
3,690
2,580
2,510
3,000

3,390
2,950
1,320
3,050
3,640

4,280
3,860
3,920
4,420
2,540

4,780
5,300
4,080-
4,030
4,200

4,260
3,550
4,300
7,2/0
8,930

6,970
6,530
6,720
4,960
4,380

6,630
9,4dO

10,700
10,900
10,400

9,280
7,190
6,980
6,820
6,510

5,800
8,670
9,710
9,220

11,000

11,200
11,200
11,200
9,710
7,3dO

6,090
4,580
4,640
4,810
4,SsO

4..T40
7,070

10,500
11,000
11,500

July.

4,610
4,440
4,190
2,440
3,570

3,190
4,080
4,140
4,130
4,380

4,030
2,900
1,550
3,570
3,590

2,710
2,260
2,300
2,260
1,590

2,520
1,940
2,000
2,160
1,840

2,010
1,410
l,7oO
2,290
2,330
2,430

11,400
11,100
10,900
9,730
9,050

9,740
6,640
9,600
6,900
8,620

8,150
5,440
5,040
4,820
4,910

4,880
4,8tiO
3,540
4,400
4,220

4,120
3,790
3,640
3,230
2,000

t 340
830

2,730
3,010
2,730
3, 11Q

Aug.

1,830
3,300
2,070
4,730
4,270

4,690
4,610
4,200
6,430
6,050

A 480
4,490
4,560
4,470
4,360

4,280
2,470
3.920
4,420
3,OoO

3,190
2,901)
2, o40
2,180
3,080

2, 450
2,310
2,050
I, «M)
2,350
1,040

1,580
2,010
2,640
2,490
2,230

2,130
2,080
2,220
2,140
2, ISO

2,2/0
i, y3J
2,040
2,lbO
1, 420

2,100
2,250
2,250

2,429

1 *vin

1,5»0
1,9*0
2,210
2,160

2,160
1,920
1,740
1,620
2,150
2,010

Sept.

1,390
2,330
1,670

2,260

2,2X0
1,210
2,070
2,080
9 ^L^\

O O«>ft

1,7X0
1,660
1,OSO
2,370

2,210
2,180
1,*70
1,520
2,370

190
740

,7S/0
7^i*

,77(1

2, 120
1,790

1 iiSO

o i/in

1 9X)
2,0,0
1,7»0

1 930
1,900
1,970
2,010
2 080

1,830
1 740
2^230

3,290

3,250
2, 120
l,6nO
1,000
3,330

A aofi
2.7&J
2,720
2,890
2,200

2,480
2,420
2,320
2,360
2,330



84 SUEFACE WATEB SUPPLY, 1919-1920, PART V.

Monthly discharge of St. Croix River near St. Crow; Falls, Wis.,for the years ending Sept.
SO, 1919 and 1920. 

[Drainage area, 5,930 square miles.]

Month.

1918-19. 
October........................................

April..........................................
May.......!...................................

July...........................................

The year.. ...............................

1919-20.

April..........................................

July...........................................

Discharge in second-feet.
    «                       

Maximum.

3,250 
3,770 
3,290 
2,570 
2,800 

13,200 
14,900 
6,950 
8,930 
4,610 
6,430 
2,370

14,900

4,310
4,860 
3,460 
2,760 
2,360 

35,800 
22,000 
11, 100 
11,500 
11,400 
2,640 
4,200

35,800

Minimum.

726 
1,290 
1,220 
1,550 
1,260 
1,200 
4,820 
1,320 
1,320 
1,410 
1,640 

965

726

1,020 
234 

1,020 
645 
922 

1,050 
4,640 
3,630 
4,580 
2,000 
1,420 
1,000

234

Mean.

1.660 
2,580 
2,210 
2,020 
1,870 
4,870 
9,570 
4,750 
4,250 
2,860 
3,530 
1,870

3,510

2,180 
3,500 
2,480 
1,870 
1,860 
9,420 
9,980 
6,670 
8,320 
5,760 
2,080 
2,300

4,700

Per
square 
mile.

0.280 
.435 
.373 
.341 
.315 
.821 

1.61 
.801 
.717 
.482 
.595 
.315

.592

.368 

.590 

.418 

.315 

.314 
1.59 
1.68 
1.12 
1.40 
.971 
.351 
.388

.793

Run-oft 
in 

inches.

0.32 
.49 
.43 
.39 
.33 
.95 

1.80 
.92 
.80 
.56 
.69 
.35

8.03

.42 

.66 

.48 

.36 

.34 
1.83 
1.87 
1.29 
1.56 
1.12 
.40 
.43

10. 76

NOTE. Computed by II. S. Geol. Survey from records of daily discharge furnished by Minneapolis Gen 
eral Electric Co. '

Days of deficiency in discharge of St. Croix River near St. Croix Falls, Wis.,for the years
ending Sept. SO, 1911-1920.

Discharge in 
second-feet.

300.............
500.............
700.............
900.............
1,100...........
1,300...........
1,500...........
1,700...........
1,900...........
2,100...........
2,300...........
2,600...........
2,700...........
2,900...........
3,100...........
3,300...........
3,600...........
4,000...........
5,500...........
8,600...........
13,000..........
21,000..........
30,000..........
40,000..........

Mean discharge 
(sec.-ft.)...... 

Maximum 
(sec.-ft.)...... 

Minimum 
(sec.-ft.)......

Days of deficient discharge.

1910-11

6 
13 
25 
41 
67 

105 
178 
217 
232 
267 
277 
288 
301 
308 
318 
323 
331 
357 
365

2,110 

7,500 

657

1911-12

0 
8 

22 
46 
81 

116 
149 
189 
225 
248 
260 
265 
267 
271 
274 
277 
322 
347 
360 
363 
365 
366

3,190 

33,500 

710

1912-13

0 
1 
5 

43 
73 
96 

113 
132 
139 
J52 
181 
199 
209 
224 
248 
291 
320 
360 
365

2,680 

8,980 

760

1913-14

0 
3 
5 

25 
60 
85 

102 
117 
126 
139 
147 
152 
168 
194 
252 
294 
338 
359 
365

3,970 

15,300 

1,030

1914-15

0 
1 
5 

17 
32 
52 
77 

101 
124 
155 
180 
204 
226 
245 
256 
265 
280 
291 
334 
360 
365

3,580 

15,100 

686

1915-16

0 
2 
5 

11 
19 
29 
53 
79 
99 

116 
137 
145 
175 
197 
212 
235 
262 
291 
317 
351 
359 
366

6,040 

35,100

740

1916-17

0 
6 

18 
61 

100 
125 
149 
175 
205 
221 
239 
250 
260 
311 
328 
344 
362 
365

3,250 

17,700 

1,120

1917-18

0 
1 
6 

13 
21 
32 
61 

112 
152 
191 
218 
230 
244 
258 
275 
293 
304 
317 
343 
358 
365

2,590 

10,100 

603

1918-19

0 
1 
3 

15 
30 
66 

. 102 
141 
169 
191 
207 
222 
231 
244 
252 
261 
312 
339 
356 
365

3,510 

14,900

726

1919-20

1 
1 
2 
3 

12 
15 
19 
30 
47 

100 
151 
174 
185 
203 
211 
220 
225 
231 
278 
311 
350 
356 
363 
366

4,700 

35,800 

234

Oct. 1, 1910, to 
Sept. 30, 1920.

Total
days.

1 
2 

22 
58 

129 
272 
483 
825 

1,119 
1,415 
1,689 
1,869 
2,050 
2,187 
2,312 
2,441 
2,557 
2,786 
3,107 
3,387 
3,559 
3,625 
3,642 
3,653

Per 
cent of 
time.

0.03 
.05 
.6 

1.6 
3.5 
7.4 

13.2 
22.6 
30.6 
38.7 
46.2 
51.2 
56.1 
59.9 
63.3 
66.8 
70.0 
76.3 
85.1 
92.7 
97.4 
99.2 
99.7 

100.0
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NAMAKAGON RIVER AT TREGO, WIS.

LOCATION. In sec. 35, T. 40 N., R. 12 W., at Chicago, St. Paul, Minneapolis & Omaha 
Railway bridge at Trego, Waehburn County, 20 miles above confluence of Nama- 
kagon and Totogatic rivers.

DRAINAGE AREA. 420 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. March 11, 1914, to September 30, 1920.
GAGE. Enameled staff fastened to retaining wall, left bank of river, just above rail 

road bridge; read by Patrick Lawton.
DISCHARGE MEASUREMENTS. Made from lower chords of railroad bridge or by wading.
CHANNEL AND CONTROL. Bed composed of coarse gravel; free from vegetation; prac 

tically permanent. Banks medium high and not subject to overflow. Small 
island downstream with rapids on either side forms the control.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 2.3 feet at 7.55 a. m. March 21 and 7.45 a. m. April 13 (discharge, 803 
second-feet); minimum discharge, estimated 265 second-feet March 7-12.

Maximum stage recorded during year ending September 30, 1920, 3.25 feet 
June 30 (discharge, 1,530 second-feet); minimum discharge, 317 second-feet January 
8, by current-meter measurement.

1914-1920: Maximum stage recorded, 3.25 feet June 30, 1920 (discharge, 1,530 
second-feet); minimum discharge, estimated 235 second-feet December 19,1916 
(stagerdischarge relation affected by ice).

ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-discharge relation permanent; except as affected by ice December 

24,1918, to March 18,1919, and November 28,1919, to March 23,1920. One rating 
curve used; well defined between 330 and 1,330 second-feet. Gage read to quarter- 
tenths once daily, except during ice-affected periods when it was read every other 
day. Daily discharge ascertained by applying daily gage height to rating table 
except for periods during which stage-discharge relation was affected by ice, for 
which it was ascertained by means of gage heights, discharge measurements, 
observer's notes, and weather records, and except for days during open-water 
periods when gage was not read, for which it was interpolated. Open-water 
records excellent; winter records fair.

Discharge measurements of Namdkagon River at Trego, Wis., during the yws ending
Sept. 30,1919 and 1920.

Date.

1919.

Feb. 13o
Mar. 10o

Dec. So

Made by  /

.....do..................

... r .do......... .........
S.B. Soule".............
J.W.Harris............

Gage 
height.

Feet. 
2.25
2.15
1.75
1.87
2.72

Dis 
charge.

Sec.-ft. 
334
353
266
515
372

Date.

1920.

Feb. llo

1

Made by 

.....do..................

Gage 
height.

Feet. 
2.57
2.75

Dis 
charge.

Sec.-ft. 
317
408

a Complete ice cover at measuring section and at control.
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Daily discharge, in second-feet, of Namdkagon River at Trego, Wis., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
I.............
2.............
3.............
4.............
5.............

6.............

8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

Iri..... .........
17..............
l-l....... .......
19.............
2)..............

2L... ..........
22.............
23. .............
'M. ............
25

2>... ...........27..........:...
29. ............ .
H> .............
31..............

1919 20. 
I..............
2..............
3..............
4..............

S........
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
2X.. ............
29..............
30..............
31..............

Oct.

320
332
332
332
350

332
332
369
350
369

350
332
332
332
332

332
332
32<)
332
332

332
332
332
332
369

350
3o9

417
393

350
350
3-9
0«Q

q'lA

P.^Q

3i'A
369If'Q

309

369
393
369
3^9
369

mo
369
350
350
369

369
350
369
393
417

369
369
393
393
369
417

Nov.

3R9
369
369
369
369

393
417
472
472
441

417
417
417
393
OQO

393
417
417
417
393

369
qort
320
OQO

332

OQO

472
OQO

OAQ

350

417
444
417
472
472

472
4-2
472
472
564

733
733
597
597
664

698
664
630
630

630
566
502
487
472

458
AAA

500

470
445

Dec.

417
1Q1
369
qq|
3Q3

418

W7

350
Q.Q7

^^
fl,jLj

114

417

417
417
417
417
430

444
OQ7

QEft

OCA

OCA

345
345
345
340
340

Af)C

415
410
400
one

OQA

375
QQA

OJ»A

qqn

340
365
3«5
365

365
365
305
365
380

390
400
415
405
395

380
i?n
360
045
3501
360

Jan.

340
14ft

340
340
340

340
340
340
340
335

335
335
335
11R
335

335
qoe

P.°Jt

Wi

335

330
OOA

330
330
OOA

320
320
oon
320
320
qon

360
ORA

345
QQA

330

qqn
qoK

320
qoK

330

ws
340
350
365
q/jc

365
370
9.75
ton
405

395
3*5
380
370
385

395
QQC

395
1QS
395
395

Feb.

320V 320
320
325
325

325
325
330
330
QQA

340
QJK

355
355
QCC

350
qffA

345
340
°ulA

330
320
qi A

310
qiA

300
qnn

295

OAK

405

410
410

q7A
OOA

350
370
qnn

410
410
410
410
410

410
400
400
395
395

395
395
1395
395
395

1QR
OOK

395
QQS

Mar.

280
280
275
275
270

270
265
265
265
265

265
265
270
270
9?n

290
aort

415
564
684

803
668
532
615
ftQS

7qq

768
TOO

fiQft

648
ftQ7

OQA

qoft

380
qoA
OQA

qQA

son
390
OOS
so1;

Aftn
Ann
410
410
415

415
415
41 5

415
415

445
470
595

1,020
1,490

1,410
1 QOA

1,250
1,170
1,090
1,020

Apr.

532
564
532
532
532

532
532
664
630
698

733
768
803
803
768

733
664
664
597
664

698
664
768
664
597

664
597
664
698
664

1,020
873
838
803
803

803
803
803
768
768

768
768
768
733
733

698
664
664
664
664

664
664
664
664
664

698
733
664
664
664

May.

597
630
597
597
532

502
532
532
502
472

332
350
417
472
A.T)

502
A.11)
414
417
417

417
OQQ

444
417
417

417
417
393
369
OQO

417

630
597
KQ7
564
coo

532
EAQ

472
J.79
472

532
472
444
444
417

417
393
411
444
417

417
J.79
597
564
532

532
K19
532
502
472
417

June.

417
417
417
417
417

417
417
393
369
369

393
369
369
369
393

369
369
369
369
417

369
393
393
417
444

472
472
472
444
417

444
532
564
532
CAO

532
EO»

532
564
532

664
630
664
664
698

873
803
733
664
630

597
597
532
502
472

630
803

1,020
1,330
1,490

July.

369
369
393
472
444

417
444
417
417
417

417
393
393
339
369

369
369
350
350
332

350
369
369
KM
IfiQ

369
369
369
<WM
369
369

1 4QA
1,410
1,330
1,170
1,020

944
944
873
873
803

803
733
768
733
698

664
630
630
630
630

597
697
597
597
564

532
532
502
J7O

J7O

444

Aug.

393
369
444
417
417

417
444
444
417
417

417
417
444
417
J7O

472
A.7*>
472
417
444

414
417
417
417

417
417
417
10?
393
IRQ

417
O.RQ

417
417
417

417
417
417
417
417

417
417
£££

417
417

417
417
IQo.

393
393

417
369
369
369
369

393
OAQ

369
IQo.

369
417

Sept.

QflQ
369
369
369
417

393
369
369
369
QAQ

3ftQ
qCA

OKA

332
qqo

3fiQ
OCQ

OfiQ

qQ*>

332

350
ocn

QfiQ
OfiQ

QQI)

 WA

332
QCA

QAQ

350

417
ifia
369
QQO

qQQ

332
369
369
OAQ

369

369
444
417
393
IfiQ

IfiQ
369
369
417
393

393
393
350
369
369

369
QfiO
369
393
393

NOTE. Discharge interpolated on account of lack of gage readings, Dec. 2,4,6,8,10,12,14,16,18, 20, 22, 
1918; Mar. 20, 22,24, 26,28,30, and Nov. 16,18,20, 22,24726,1919.
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Monthly discharge ofNamdkagon River at Trego, Wis.,for the years ending Sept. SO, 1919
and 1920.

[Drainage area, 420 square miles.]

Month.

Discharge in second-feet.

Maximum. Minimum. Mean.
Per 

square 
mile.

Run-oft
in 

inches.

1918-19.
October....................................... 417
November..................................... 472
December..................................... 444
January....................................... 340
February...................................... 355
March......................................
April.......................................... 803
May........................................... 630
June........................................... 472
July........................................... 472
August........................   .............. 472
September..................................... 417

The year.................................. 803

1919-20.
October....................................... 417
November _................................. 733
December..................................... 425
January....................................... 405
February...................................... 415
March......................................... 1,490
April.......................................... 1,020
May........................................... 630
June........................................... 1,490
July........................................... 1,490
Autcust........................................ 444
September.......'.............................. 444

The year.................................. 1,490

320 
320 
340 
320 
295 
2fi5 
532 
332 
3«9 
332 
3«9 
332

265

350 
417 
330 
320 
330 
380 
«64 
393 
444 
444 
3fi9 
332

349
394
393
333
329
446
654
461
404
385
425
360

0.831 
.038 
.936 
.798 
.78{ 

1 06 
1 56 
1 10 

.962 
-917 

1 01 
.867

411 979

.886 
1 29 
.898 
.Rfi9 
940 

1 48 
1 76 
1 18 
1 61 
1.82 

957 
907

510 1.21

108 
.«
R2 

1 *2 
174 
127 
1 «7 
1 -flfi 
1 16
96

1330

102
1 44
1 04
1 00
1 01
1 71
1 96
1 86
1 NO
2 10
1 10
1 01

16.55
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Days of deficiency in discharge of Namakagon River at Trego, Wis.,for the years ending
Sept. SO, 1915-1920.

Discharge in second-feet.

230...........................
245...........................
260...........................
275...........................
290...........................
305...........................
320...........................
335...........................
350...........................
865...........................
380...........................
895...........................
410...........................
425...........................
440...........................
455...........................
475...........................
500...........................
550...........................
650...........................
800...........................
1,000.........................
1,350.........................
1,500.........................

'Mean discharge (sec -ft )

Days of deficient discharge.

1914-15

0 
41 
41 
72 
72 
86 

108 
139 
150 
205 
206 
247 
257 
257 
294 
329 
350 
360 
365

457 
1,020 
a290

1915-16

0 
10 
30 
40 
55 
76 
90 
93 

130 
131 
154 
192 
192 
243 
280 
325 
344 
366

542 
1,330 

308

1916-17

0 
3 

12 
25 
42 
76 
87 

120 
123 
138 
162 
183 
185 
199 
202 
215 
265 
267 
313 
334 
362 
365

> 428 
803 
235

1917-18

6 
5 
9 

33 
50 
87 

124 
156 
161 
248 
268 
275 
305 
308 
317 
332 
332 
342 
345 
349 
364 
365

389 
1,020 

255

1918-19

6 
13 
21 
22 
54 
97 

132 
132 
187 
215 
218 
276 
278 
297 
312 
312 
323 
338 
362 
365

411 
803 
265

1919-20

0 
10 
15 
29 
90 

127 
159 
208 
209 
221 
240 
242 
264 
294 
333 
349 
361 
366

510 
1,490 

320

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

0 
3

17 
47 
96 

189 
279 
453 
538 
601 
871 

1,022 
1,080 
1,323 
1,334 
1,451 
1,598 
1,602 
1,779 
1,920 
2,081 
2,147 
2,187 
2,192

Per cent 
of time.

0.0 
.1
.8 

2.1 
4.4 
8.6 

12.7 
20.7 
24.5 
27.4 
39.7 
46.6 
49.8 
60.4 
60.8 
66.2 
72.9 
78.1 
81.2 
87.6 
94.9 
98.0 
99.8 

100.0

a Estimated.

APPLE RIVER NEAR SOMERSET, WIS.

LOCATION. In sec. 21, T. 31 N., R. 19 W., at power plant of St. Croix Power Co., 2 
milea above mouth of river and 3£ miles below Somerset, St. Croix County.

DRAINAGE AREA. 550 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch = 6 miles).

RECORDS AVAILABLE. January, 1901, to September 30, 1920.
GAGE. Vertical staff gage; readings not used in determination of flow.
DISCHARGE. The discharge of the turbines in second-feet corresponding to the num 

ber of kilowatts is determined for each hour during day from a record of the number 
of wheels in operation and the load; the sum of these figures divided by 24 gives 
the average^discharge through the turbines. To this quantity is added the leakage 
through the average number of wheels idle each day, the sum giving daily flow 
through power house. Water is seldom wasted over spillway of dam, but when 
it is so wasted the quantity is computed from weir formulas and added to the flow 
through plant. There is a constant leakage through the gate and flashboards 
amounting to 3 second-feet. This quantity has not been taken into consideration 
in computing the records.

EXTREMES OP DISCHARGE. Maximum discharge recorded during year ending Sep 
tember 30, 1919, 1,120 second-feet April 12; minimum discharge, 90 second-feet 
January 26 and July 6.

Maximum discharge recorded during year ending September 30, 1920, 1,370 
second-feet March 26; minimum discharge, 110 second-feet August 19.

1904-1920: Maximum discharge recorded, 2,280 second-feet in June, 1905; 
minimum discharge, 38 second-feet May 10, 1910. Owing to regulation the 
minimum discharge has no bearing on the natural minimum flow. No records of 
maximum and minimum stages are available for the period 1901 to 1903.
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REGULATION. There are a number of power plants above the station, but their pond 
age is small, and though the daily flow may be controlled to some extent, the 
mean monthly flow probably corresponds closely to the natural flow.

ACCURACY. Prom 1901 to 1909 the discharge through the plant was determined from 
tables computed from data collected at tests on one of the turbines made at flume 
of Holyoke Water Power Co., Holyoke, Mass. In the summer of 1909 engineers 
of St. Croix Power Co. made tests on- the water flowing through all the wheels as 
actually installed, by means of a sharp-crested weir 710 inches long located about 
60 feet below power house. These tests gave results about 3 per cent larger than 
the Holyoke tests, and tables based on them have been used in determining the 
discharge through the plant from 1909 to date. In May, 1914, a series of current- 
meter measurements were made by the Wisconsin Railroad Commission and 
United States Geological Survey, and a rating curve for the tailrace was developed. 
Twelve tests were then run with different wheels and loads. It was found that 
the discharge as determined by the current meter and the discharge as computed 
by the company agreed very closely, the percentage difference for the twelve 
tests ranging from  6.4 per cent to +1.8 per cent, with an average of 2.0 per 
cent; the discharge as determined by the company being 2 per cent less than that 
determined by current meter. During 1919 three current-meter measurements 
were made to check the accuracy, under present conditions, of the data obtained 
in June, 1914. These measurements showed that power-plant records were about 

. 5 per cent less than the measured discharge, due probably to increased leakage 
through the wheels. The records published below are the power-plant records 
increased by 5 per cent.

COOPERATION. Records furnished by St. Paul Gas Light Co., of St. Paul, Minn., D. W. 
Flowers, engineer.

No discharge measurements were made at this station during year ending Septem 
ber 30, 1920.

Discharge measurements of Apple River near Somerset, TFjs., during the year ending
Sept. SO, 1919.

[Made by S.B. Soul.5.]

Date. Gage 
height.

Feet. 
t> 0.7

Dis 
charge.

Sec'-ft. 
29

Date. Gage 
height.

Feet. 
61.93

Dis 
charge.

Sec.-ft. 
427

Date. Gage 
height.

Feet. 
62.48

Dis 
charge.

Sec.-ft. 
610

a Leakage through 4 idle wheels, and exciter, and direct from penstock into tailrace.
& Tailrace gage at pcwer plant.
« Two units and one exciter in operation.
d Three units and one exciter in operation.
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Daily discharge, in second-feet, of Apple River near Somerset, Wia.,for the years ending
Sept. 30, 1919 and 1920.

Day.

1018-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
IS..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............

29..............
3J..............
11

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29
30..............
31..............

Oct.

168
165
178
199
203

192
229
183
180
174

202
238
173
179
208

192
173
178
236
146

171
206
210
169
203

2H2
315
250
210
222
240

204
230
211
297
158

219
223
196
203
230

269
181
234
229
217

218
242
293
146
236

223
224
001

231
335

275
222
251
260
280

Notf1.

227
261
192
236
242

302
442
560
304
452

378
241
316
258
304

414
242
290
3J2
315

326
251
264
157
271

254
336
195
222
248

346
164
275
213
250

280
281
400
189
320

311
1Q1
291
348
351

368
384
396
346
364

334
465
91 fi

310
9on

010

193
278
277
130

Dec.

156
232
214
234
242

222
298
i<tf
290
234

250
202
258
347
142

227
259
278
264
276

389
209
270
369
173

258
3S2
410
172
264
223

209
248

  294
293
286

351
225
252
2i>/
239

257
9lfi
279
ion

234

oon

281
277
OOQ

315

203
259
OOR

O1 1\

OQA

OHQ
1052

248
270
ore>

Jan.

181
184
204
368
105

268
258
253
242
262

292
190
246
227
226

250
250
326
127

c 222

271
258
247
283
395

90
225
215
211
264
214

171
240
248
232
232

268
262
264
247
271

226
213
245
251
251

94 A
275
188
203
261

189
257
OQQ

236
is*

001
OQ1

ooo

254
270
OCA

Feb.

308
152
295
164
227

254
234
313
164
239

235
254
294
255
300

169
248
231
238
236

232
141
143
240
177

185
225
196

234
226
233
242
232

232
299
177
252
226

219
219
240
270
160

214
O4 A

252
ou
OAR

300
189
OQT

210
227

203900
264
188

Mar.

. 315
139
253
94Q
264

269
228
OC7

212
949

266
17Q
257
272
ocq

447
743
382
441
774

Q1Q
881
736
667
WQ

535
591
689
650
635
457

256
206
262
9nQ
185

249
165
249
9d9
269

318
289
417
277
448

306
4.14
432
419
4QQ

572
750
900

1.190
1,330

1.370
1.290
i ian
1,220
1.300
1 190'

Apr.

505
366
418
539
505

360
541
668
74Q
863

QR9
1,120
1.030
917
885

801
764
629
474
584

538
546
497
479
485

437
407
385
376
356

1,160
1,170
1,010
1.010
921

896
. 800

74(1
751
716

513
637
509
JCQ

520

480
544
391
4AQ
427

452
401
ARt)

476
4in

420
504
538
398
458

May.

307
338
422
288
382

386
334
302
278
331

366
346
364
348
844

11Q.
372
250
316
310

201
288
298
342
200

298
244
177
191
189
332

524
334
348
457
359

343
365
408
253
332

508.
647
617
536
Wf

502
4ni
382
479
478

466
525
AK(\

634
5A4

445
117
423
464
357
266

June.

191
270
203
274
270

240
341
147
252
292

287
254
240
324
210

275
220
251
238
247

289
190
304
275
264

244
238
230
202
242

401
359
355
354
396

268
340
299
343
354

320
407
251
117
439

566
650
721
700
630

392
432
475
400
346

422
412
7Qft
972

1,220

July.

184
183
264
169
832

90
244
290
167
213

222
271
168
333
205

173
200
203
242
129

198
160
164
172
180

218
121
188
216
238
300

1,030
886
815
620
521

604
512
>viR

458
522

581
386
398
311
360

364
480
248
317
340

306
339
308
383
242

326
266
291
276
227
321

Aug.

282
282
177
258
210

297
255
wa
9QO

218

254
202
269
276
Q7Q

482
238
326
2SO
282

286
278
335
244
232

253
226
246
272
315
185

167
174
211
242
363

314
256
246
286
268

9.41

231
288
278
185

231
214
291
110
200

239
131
141
187
177

173
100

232
111
237
294

Sept.

255
207
224
235
244

304
243
200
248
238

231
249
291
182
9Qfi

210
234
228
236
286

185
260
224
207
205

229
296
151
216
218

200
230
154
268
250

141
298
195
170
290

357
227
242
353
236

218
273
337
178
293

208
354
262
335
315

212
287
273
268
262

NOTE. See note under " Discharge" in station description for method by which these records are obtained.
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Monthly discharge of Apple River near Somerset, Wu.,for the years ending Sept. SO, 1919
and 1920,

[Drainage area, 550 square miles,]

Month.

1918-19. 
October.......................................

ApriL.... ................... ...... ............
May...........................................

July...........................................

1919-20.

March... .....................................
Anril
May..... . ......... ................... ... .

July...........................................

Discharge in second-feet.

Maximum.

315 
560 
410 
395 
341 
959 

1,120 
422 
341 
333 
482 
304

1,120

335 
465 
351 
280 
300 

1,370 
1,170 

647 
1,220 
1,030 

363 
357

1,370

Minimum.

146 
157 
142 
90 

143 
139 
356 
177 
147 
90 

177 
151

90

146 
180 
175 
171 
160 
165 
391 
253 
251 
242 
110 
141

110

Mean.

203 
293 
255 
237 
234 
457 
606 
308 
250 
208 
272 
234

296

230 
303 
255 
238 
231 
595 
623 
443 
478 
438 
223 
256

360

Per 
square 
mile.

a 369 
.533 
.464 
.431 
.425 
.831 

1.10 
.560 
.455 
.378 
.495 
.425

.538

.418 

.551 

.464 

.433 

.420 
1.08 
1.13 
.805 
.869 
.796 
.405 
.465

.655

Run-oft 
in inches.

0.43 
.59 
.53 
.50 
.44 
.96 

1.23 
.65 
.51 
.44 
.57 
.47

7.33

.48 

.61 

.53 

.50 

.45 
1.24 
1.26 
.93 
.97 
.92 
.47 
.52

8.88

Days of deficiency in discharge of Apple River near Somerset, Wis.,for the years ending
Sept. SO, 1915-mO.

Discharge in second-feet.

45............................
60............................
75............................
«0................ ............
105...........................
120...........................
135...........................
150...........................
165...........................
180...........................
195...........................
210...........................
225...........................
240....... ...^. ....... .'4.......
255
270...........................
300...........................
500...........................
800...........................
1,150.........................
1,550.........................
2,000.........................

Mean discharge (sec.-ft.). .....

Days of deficient discharge.

1914-15

0 
1 
1 
1 
4 

11 
24 
47 
68 
87 

121 
156 
185 
222 
332 
364 
365

310 
824 
104

1915-16

0 
1 
1 
1 
2 
4 
5 
8 

12 
17 
29 
47 
68 
92 

123 
144 
190 
282 
334 
350 
358 
366

415 
1,800 

58

1916-17

0 
2 
3 
3 
4 
9 

17 
27 
37 
54 
82 

109 
136 
172 
208 
264 
333 
356 
365

296, 
966 

62

1917-18

0 
1 
2 
7 

11 
25 
34 
62 
78 

114 
155 
180 
217 
239 
262 
296 
345 
359 
364 
365

262 
1,160 

63

1918-19

0 
2 
3 
3 
6 

11 
21 
42 
62 
89 

111 
148 
191 
216 
260 
334 
356 
365

296 
1.120 

90

1919-20

0 
2 
4 
8 

13 
24 
38 
52 
72 

111 
142 
169 
207 
309 
346 
355 
366

360 
1,370 

110

Oct. 1, 1914, to 
, Sept. 30, 1920.

Total 
days.

0 
1 
4 
8 

16 
25 
50 
82 

146 
222 
344 
493 
627 
825 

1,023 
1,184 
1,439 
1,935 
2,115 
2,164 
2,184 
2,192

Per cent 
of time.

0.0 
.0 
.2 
.4 
.7 

1.1 
2.3 
3.7 
6.7 

10.1 
15.7 
22.5

r 28.6
37.6
46.7 
54.0 
65.6 
88.3 
96.5 
98.7 
99.6 

100.0

NOTE. Daily discharge, 1902 to 1914, not available. 
105708 28  7
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KDTNIKINNIC RIVER NEAR RIVER FALLS, WIS.

LOCATION. In sec. 18, T. 27, N., R. 19 W., at Clifton Hollow bridge, a quarter of a 
mile downstream from dam of Clifton Palls Power Co., 2 miles above mouth of 
river and 7 miles downstream from River Falls, Pierce County.

DRAINAGE AREA. 170 square miles (measured on map issued by Wisconsin Geo 
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. October 23, 1916, to September 30, 1920.
GAGE. Gurley water-stage recorder, with a wooden well and shelter fastened to 

downstream side of right-hand cushing bridge pier.
DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of rather heavy gravel and sand. Control 

ia head of small rapids 150 feet below gage; shifting.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 7.0 feet at 4 p. m. March 12 (discharge, about 3,560 second-feet); mini 
mum stage, between 1.7 and 1.8 feet (discharge, about 15 second-feet); occurred 
several times following complete shutdown of power plant. The maximum 
stage is about normal, but the minimum stage is affected by regulation at 
power house.

Maximum stage during year ending September 30,1920, not known, on account 
of nonoperation of water-stage recorder; minimum stage recorded, 1.62 feet at 
5 a. m. August 30 (discharge, 11 second-feet).

1917-1920: Maximum stage recorded, 7.0 feet March 12,1919 (discharge, about 
3,560 second-feet); minimum stage, 1.62 feet at 5 a. m. August 30,1920 (discharge, 
11 second-feet).

ICE. Stage-discharge relation affected to some extent by ice.
REGULATION. Daily flow is regulated almost completely by Clifton Palls Power Co.'s 

dam just above station. There are three dams in River Palls, operations at which 
may also have some effect on the daily flow, but the storage at these dams is rela 
tively small, and the monthly flow ia considered to be nearly the normal flow.

ACCURACY. Stage-discharge relation not permanent; only slightly affected by ice. 
Owing to shifting control, discharge measurements made during 1919 and 1920 
do not define a smooth curve, and therefore a curve was drawn which averages 
the measurements; used October 1, 1918, to September 30, 1920; poorly defined 
throughout. Continuous gage-height record obtained by recording gage except 
during winter and certain other brief periods noted in footnote to tables of daily 
discharge. Daily discharge ascertained by use of discharge integrator except 
for periods indicated in footnote to tables of daily discharge. Records poor.

Discharge measurements of Kinnikinnic River near River Falls, Wis., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1918. 
Nov. 4

4

1919. 
Feb. 22

22
Apr. 17

Made by 

S. B. 800.16.............
.....do..................

B. 8. Huffman.
.....do..................
S. B.SoulS.............
.....do..................

Gage
height.

Feet. 
2.08
3.02

1.90
3.25
9 fin

2.43

Dis 
charge.

Sec'.-ft. 
44

268

28
347
143
130

Date.

1919. 
Oct. 13

13

1920. 
Feb. 23
May 10

Sept. 29

Made by 

S. B. Soul<§... ..........
.....do..................

J. W. Harris...........
S. B: Soute.... ...... ..,. 
WmHqyt..............
S. BvSoute... .........

Gage

Feet. 
2.50
3.02

1.90
2.20

-'-" 3. 12
2.20

Dis 
charge.

See.-ft. 
132
298

39.2
77
64
77
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Daily discharge, in second-feet, of Kinnildnnic River near River Falls, Wis., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
i
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1... ...........
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............

10..............
11..............
12..............
13..............
14...............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

70

81
48
92

72
74
74
61
75

77
91
86
65

. 70

99
101
117
106
95

102

77
80
84
80

101

Nov.

68
58
78

132
67

115
117
167

110

94
81
76

85
93

122
94
90

140
107
98

106
108

Dec.

103
75

111
108

1 100

93
112
94

133
106

112
108
108

90

121
107
121
76
84

85
85

103
88

103
108

Jan.

88

70

Feb.

65

104
107

SO

70
95

132

i

Mar.

90

96
249

372
1,520

l2, 500

1,820
573
222
158
182

109
122
95

105
166

124
90
86
76
67
92

137
2,870

1,470
2,200

574
304
181

150
149
122
123

Apr.

105
89
84
80
60

140
295
137
280
264

210
160
104
132
93

92
103
111
122
111

100
87
54
80
87

107
72
<u

102
93

116
115
94

116
111
94

100
96
97s
86

102
95
96
96
92
78
88
99
98
87
92

114
OR

86
76
90

116
96
88
92

May.

109
99
64
92
76

118
60

126
116
87

80
82
94
80

106

84
73
85
94
78

97
88
96

104
74

79
96
74
91
65
81

85
84
80
82
88
87
91
88
90-

125
114
93
91
91
91
98
97

113
101
93

172
162
123
97
92
86
82
88

100
82
97

June.

87
102
84
96
87

108
63
69

100
92

78

}.
72

123
112
102
84
89

109
72

208

70

73
 9E

75

fift
OQ

88
89
78
93
OR

105
Aft

92
QE

Oft
93

490
486
182
111
98

103
97

108
93
Q1
90

300
400
425
375
187
183

July.

1-
104

92
59

136
93
84

116
71
84

120
97

98
158

60

45
99
26
80

106

133
178
52
45
iA.

An

44
44
37
32
36
44
43
33
21
ID
22
31
30
28
26
33
26
23
46
69
30
28
30
18
35

Aug.

<*3
80
87
95

122

112
66
50
43
68

71
94
77
75
87

74
67

114
103

77

81
81
83
OK

75

73

1 60

52

55
32
98
23
14
15
to

1Q

23
22
22
23
30
29
23
30
21
23
28
18
El

17
13
28

Sept.

90
85
50
8T

113!

80
124
119
61
70

94
45
78
56
O3

74
QO

12S
69)
60

6»

. 65

135.
ioa
74

22
21
21
21
20
20
18
24
30
30
28
27
25
24
32
28
28
32
35
31
38
3»
53
62
55
74
68

174
82
95

NOTE. Stage-discharge relation affected by ice Jan. 2 to Feb. 22 and Mar. 1-8,1919; mean discharge esti 
mated. Becording gage not in operation Oct. 6,1919, to Mar. 13,1920, and] Mar. 16-21,27,1920; dlseharge 
not determined. Recording gage not in operation Oct. 1-12, Nov. 9-17, Dee. 14-20, 4918; Mar. 13-15, June 
12-14, 24-27, July 1-4.18-26, lug. 27-30, Sept. 22-27,1919, and Aug. 22-28,1920; mean discharge estimated 
by comparison with now in adjacent river basins. Recording gage not in perfect operation Mar. 29, Apr. 11, 
12, May 23, June 30, Aug. 1,23,1919; Apr. 17,24, June 12, Aug. 7, and Sept. 18,1920; discharge interpolated. 
Recording gage not in perfect operation, Aug. 8, Sept. 19, 20,1919; Jane 24-26, and Sept. 2-5,10,11,1920; 
discharge estimated by study of precipitation records. Braced figures show mean discharge for periods 
indicated.
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Monthly discharge of Kinnikinnic River near River Falls, Wis.,for the years ending Sept*
SO, 1919 and 1920.

[Drainage area, 170 square miles.]

Month.

1918-19.

December.....................................

March.........................................
April.................................. _ .....
May...........................................

July...........................................

1920. 
April..........................................
May...........................................

July...........................................
August........................................

Discharge in second-feet.

Maif JTniini .

295 
126

'-"'-'- -'  ' '" L -"-

116 
125 
490 
178 
55 

174

Minimum.

54 
60

76 
82 
78 
18 
13 
18

Mean.

78.3 
103 
99.2 
70.6 
72.1 

469 
122 
88.6 
88.8 
80.3 
78.2 
81.2

120

96.7 
99.0 

167 
43.5 
27.4 
41.9

Per 
square 
mile.

0.461 
.606 
.584 
.415 
.424 

2.76 
.718 
.521 
.522 
.472 
.460 
.478

.706

.569 

.582 

.982 

.256 

.161 

.246

Runoff 
in inches.

0.53 
.6& 
.67 
.48- 
.44 

3. IS 
.8* 
.60 
.58 
.54 
.5$ 
.5S

9.56.

.63 

.67 
1.10 
.30 
.!» 
.27

CHIPPEWA RIVER AT BISHOPS BRIDGE, NEAR WINTER, WIS.

LOCATION. In sec. 23, T. 39 N., R. 6 W., at highway bridge 3 miles downstream from 
East Fork of Chippewa River, which comes in from left, and 4 miles by road 
northwest of Winter, Sawyer County.

DRAINAGE AREA. 775 square miles (measured on map issued by Wisconsin Geological
' and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. February 23, 1912, to September 30, 1920,
GAGE. Chain gage fastened to bridge used since May 23,1916; read by John Edberg. 

Gages previously used as follows: February 23,1912, to January 27,1914, a wooden 
staff gage fastened to a wooden pier on right bank just above bridge; datum 3.44 
feet above that of chain gage; January 27, 1914, to May 28, 1916, a vertical cast 
iron staff gage fastened to the same pier; at same datum as chain gage.

DISCHARGE MEASUREMENTS. Made from downstream side of highway bridge.
CHANNEL AND CONTROL. Bed composed of gravel; free from vegetation; permanent. 

One channel at all stages. Control is head of rapids about 1,000 feet below gage; 
practically permanent. Banks not subject to overflow.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 7.31 feet at 4 p. m. April 15 (discharge, 3,130 second-feet); minimum 
discharge, estimated 260 second-feet, February 23-28 and March 3-7 (stage-dis 
charge relation affected by ice).

Maximum discharge recorded during year ending September 30, 1920, 3,680 
second-feet at 9 a. m. March 31; minimum discharge, estimated 240 second-feet 
January 5 (stage-discharge relation affected by ice).

1912-1920: Maximum stage recorded, 9.56 feet April 22, 1916 (discharge, 6,940 
second-feet) j; minimum discharge, estimated 175 seconds-feet February 17, 1917 
(stage-discharge relation affected by ice). :
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REGULATION. Blow regulated to some extent by operation of storage reservoir on 
West Fork of Chippewa River in sec. 14, T. 41 N., R. 6 W., about 16 miles above 
station. This reservoir has a capacity of 550 million cubic feet, and is used in 
connection with reservoirs on the Upper Flambeau River, for the purpose of 
regulating the flow of Chippewa River.

ACCURACY. Stage-discharge relation permanent, except as affected'by ice November 
23-24, 1918, December 26, 1918, to March 23, 1919, and November 28, 1919, to 
March 25, 1920. Rating curve well defined between 270 and 6,820 second-feet. 
Gage read to hundredths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table, except for periods during which stage- 
discharge relation was affected by ice, for which it was ascertained by means of 
gage heights, discharge measurements, observer's notes, and weather records. 
Open-water records excellent; winter records fair.

Discharge measurements of Chippewa River at Bishops Bridge, near Winter, Wis., during 
the years ending Sept. SO, 1919 and 1920.

Date.

1919. 
Jan. 21«
Feb. 19o
Mar. 13o

Made by 

.....do..................

.....do..................

J. W.Harris. v.. .......

Gage 
height.

Feet. 
6.28
5.49
5.56
6.37
6.16

Dis 
charge.

Sec.-ft. 
358
264
266

1.830
530

Date.

1920.

Feb. 17«
May 18

Made by 

T TIT "PTttwid
.....do..................

Gage 
height.

Feet. 
5.97
6.15
5.04

Dis 
charge.

See,-ft. 
401
367
667

o Complete ice cover at control and measuring section.

Daily discharge, in second-feet, of Chippewa River at Bishops Bridge, near Winter, 
for the years ending 8ept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
ai..... .........

Oct.

340
360
322
360
340

322
340
322
340
322

322
340
322
340
322

322
360
340
360
340

340
360
340
360
idn

340
380
430
505
610
750

Nof.

7Hfl
790
675
610
530

son

870
870
915
870

870
915
830
790
710

710
710
640
675
640

710
675
f¥?t\
675
710

750
710
610
CJA

580

Dec.

610
640
870
750
750

610
750
640
675
640

480
675
480
455
KHR

610
AKK

430
405
430

i.tt\
480
610
675
870

$rafl
ftift
7QO.
770
740
710

Jan.

675
. 660

640
620
600

mtn
560
540
530
520

510
490
480
460
AKf\

410
OQA

380
Q7fl

360
<tf\n
OCA

340
340

340
OQA

OOA

320
320
320

Feb.

320
0-|E

310
305
305

300
300
295
90S
90ft

noe

280
280
275
270

270
fyjf\

265
265
OAI;

265
265
260
260
260

260
OATk

%n

.......

Mar.

265
265
260
260
260

260
260
265
265
265

265
265
265
270
275

305
qdfl
OCA

405
AOf\

640
jWA

1 1 Wl
1 460
l'570

1.800
1 QQA

1,570
1520
1,620
1,570

Apr.

1,400
i inn
i i«aj
1,100
1,050

1 1 Ftft

1,200
1,680
1 QSft
2,180

2,570
2 70ft

2 Q4f\

3,120
3,120

2 980
2 &m
2,570
2 180
*> ncA

1,920
1 oAn
1 74A
1,620
1,570

1 460
1 ROA

i 4rm
I QAfl

May.

1,300
1 OCfl

i Qftn
1,100
1,050

1 ARA

1,150
1,150
1,050

Qfin

Q1K
870
OOA

TOA

7Oft

TQft

750
710
7ftfl
1fJ\

710
710
710tfj\
710

640
11K
eon

505
480
480

June.

480
480
480
480
455

455
4Qrt

480
505
555

640
675
610
580
710

915
960
960

1,200
1 1 VI

1,050
O1^
OOA

I QEfl

1,800

2 -ton

I Qftfl
1 860

1 ' QAft

1 7-ifl

July.

1 460
1 OAA

Qfifl

1.260
1,680

1 QAA

1,800
1,920
1 Q&fl
I QftA

i ftnn
1,620

.1,350
1,250
1 200

1,050
Qfift
fl7fl
Ton
710
fi7H
640
640
640
750

87fl
Qfin

1 1 w
i o*n

2.180

Aug.

2 qin
1 QRf\
1,800
1,570
l'400

1,300
1 1CA

1,050
915
870

7O/t
710
750
ftTft

1,000

1,050
1,100
1 100
1,050
1,000 

960
960
Qftn
915
870

790
RIK

580
580

610

Sept.

KQA
eon

480
430
4fin

530
640
580
KAK

455
A9(\

At\n
QOft

380
Qfift

3SO
3AA
QJtA

3AA
<M/|

AfA
4A&

JAK

Anff

380
^fifl

380
«MH|

Sftft
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Daily discharge, in second-feet, of Chippewa River at Bishops Bridge, near Winter, Wis. 
for the years ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

405
430
430
430
505

555
580
555
530
530

530
505
480
480
480

455
453
430
430
430

430
430
455
455
580

640
675
675
710
750

1,200

Nov.

1,250
1,050
1,050
1,050
1,050

i nftfi
960
915
ofin

1,400

1,920
2,050
2,050
2,050
1,980

1,980
1,980
1,860
1,620
1,460

1,300
1,350
1 3ftfl

1,250
960

750
675
640
fi.df\

610

Dec.

580
580
EEC

555
 iSI

ECE

555
555
IK.*;
555

530
>i3A
EOA

530
Vtfi

530
530
w>
don
480

440
405
O7A

340
340

340
330
320
Q1A

305
9O5.

Jan.

285
280
270
ORE

3Ufi

9*\ft
255
255
OCE

255

255
270
OQC

33ft

380

400
380
OQft

405
420

430
44fl
ARK

Add

4-sn

440
455
440
430
430
£QA

Feb.

420
405
Af\K

405
420

430
430
430
4OA
43ft

loft
12ft

420
405
405

405
365
' ifin
360
350

340
340
OJA

340
340

340
OJfl

340
340

Mar.

340
340
340
360
360

380
380
380
dni
405

405
430
4.OA

455
480

480
505
530
555
580

750
960

1 tzn
1,350
1,570

2,980
2,980
3,120
3,400
3,540
3,680

Apr.

3,540
3,540
2 04/1

2,840
2,700

2,570
2,440
2,310
1 860
1^570

1,400
1,350
1,460
1,520
1,400

1,350
1,350
1,350
1,300
1,350

1,400
1,400
1,680
1,800
1,860

1,860
1,800
1,740
1,740
1,620

May.

1,570
1,460
1,350
1 250
1,150

1,050
1,000

960
915
870

915
915
710
675
675

675
675
610
610
580

640
710

1,250
1,250
1,250

1,200
1,150
1,050

960
870
790

June.

1,050
1,300

915
790
750

710
710
675
710
710

830
830
870
915

1,150

1,680
750

1,570
1,350
1,200

1,100
1,000

870
790
640

580
610
870

1,800
2,700

July.

2,840
2,840
2,700
2,700
2,570

2,440
2,180
1,800
1,570
1,350

1,250
1,050
1,680
1,860
1,620

1,400
1,250
1,200
1,100
1,050

915
830
750
675
640

610
580
580
580
555
530

Aug.

455
430
405
405
380

360
360
360
360
360

340
360
360
360
360

360
340
340
322
380

675
790
710
640
580

530
481
430
430
430
405

Sept.

380
360
360
340
340

340
322
322
322
304

455
505
530
555
555

555
530
505
480
455

430
405
405
405
405

380
380
360
360
340

Monthly discharge of Chippewa River at Bishops Bridge, near Winter, Wis., for the yeart
ending Sept. 30,1919 and 1920.

[Drainage area, 775 square miles.]

Month.

1918-19. 
October.......................................
November.....................................

January.......................................
February......................................
March.........................................
April.................'.........................
May...........................................
June...........................................
July...........................................

The year.... ............................
1919-20. 

October.......................................
November....................................

February. .....................................
March.........................................
AnrU... .......................................
May...........................................

July...........................................
August........................................

The year................................

Discharge in second-feet.

Maximum.

750 
915 
870 
675 
320 

1,980 
3,120 
1,300 
2,180 
2,180 
2,310 

640

3,120

1,200 
2,050 

580 
455 
430 

3.680 
3,540 
1,570 
2,700 
2,840 

790 
555

3,680

Minimum.

322 
530 
405 
320 
260 
260 

1,050 
480 
430 
640 
580 
360

260

405 
610 
295 
240 
340 
340 

1,300 
580 
580 
530 
322 
304

240

Mean.

371 
723 
631 
452 
280 
697 

1,900 
838 
959 

1,250 
1,040 

431

800

536 
1,300 

470 
353 
386 

1,100 
1,900 

959 
1,010 
1,410 

435 
413

855

Per 
square 
mile.

a 479 
.933 
.814 
.583 
.361 
.899 

2.45 
1.08 
1.24 
1.61 
1.34 
.556

1.03

.692 
1.68 
.606 
.456 
.498 

1.42 
2.45 
1.24 
1.31 
1.82 
.561 
.533

1.10

Run-off 
in 

inches.

0.55 
,. 1.04 

.94 

.67 

.38 
1.04 
2.73 
1.24 
1.38 
1.86 
1.54 
.62

.13.99

.80 
1.87 
.70 
.53 
.54 

1.64 
2.73 
1.43 
1.46 
2.10 
.65 
.59

15.04
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Days of deficiency in discharge of Chippewa River at Bishops Bridge, near Winter, Wis., 

for the years ending Sept. 30,1914-1920.

Discharge in second-feet.

150. .4........... ............
200..}.......................
235..........................
270..........................
305..........................
340..........................
375. .........................
410..........................
445....... . . . ..........
480. .......... . ............
515. .........................
550. .........................
585..........................
620. ...... ..................
655..........................
690..........................
725..........................
760... ... ..........
800. ...... ... . ............
1,300.........................
2,000..... . ... . .. .
3,000..... .. . ... .......
4,500.. .a...... ............
,000........................

7,500........................

Mean discharge (sec.-ft.) ..... 
Maximum (sec.-ft.) .......... 
Minimum (sec.-ft.).... ... ....

Days of deficient discharge.

1913-14

0 
28 
38 
49 
70 
90 
92 
94 

106 
123 
126 
134 
140 
145 
152 
157 
167 
312 
351 
359 
365

881 
3,280

1914-15

0 
17 
55 
89 

126 
152 
182 
185 
206 
222 
224 
234 

. 240 
247 
257 
264 
289 
335 
358 
365

806 
3,540 

304

1915-16

6
14 
27 
49 
89 

112 
123 

. 143 
157 
164 
177 
186 
194 
209 
215 
219 
226 
297 
340 
346 
359 
361 
366

961 
6,820 

238

1916-17

0 
7 

51 
77 

109 
116 
139 
165 
177 
181 
192 
201 
212 
217 
225 
234 
247 
257 
265 
322 
348 
365

675 
2,880 

175

1917-18

0 
32 
62 
78 

104 
144 
164 
206 
221 
251 
267 
278 
289 
261 
295 
2S8 
300 
301 
306 
340 
352 
365

546 
2.980 

180

1918-19

0 
28 
41 
73 
88 

109 
117 
138 
145 
152 
163 
175 
189 
202 
216 
230 
240 
310 
351 
363 
365

800 
3,120 

260

1919-20

0 
8 

15 
24 
68 
98 

133 
144 
159 
174 
200 
205 
211 
222 
230 
236 
240 
291 
341 
360 
366

855 
3.680 

240

Oct. 1, 1913, to 
Sept. 30, 1920.

Total 
days.

0 
39 

113 
233 
351 
510 
707 
906 

1,015 
1,133 
1,211 
1,298 
1,389 
1,432 
1,488 
1,550 
1,607 
1,657 
1.708 
2,161 
2,418 
2,516 
2,550 
2,552 
2,557

........

Per 
cent of 
time.

0.0 
1.5 
4.3 
9.1 

13.7 
19.9 
27.6 
35.5 
39.7 
44.3 
47.4 
50.8 
54.3 
56.1 
58.2 
60.7 
62.8 
64.8 
66.8 
84.7 
94.7 
98.3 
99.7 
99.8 

100.0

........

CHIPPEWA RIVER NEAR BRUCE, WIS.

LOCATION. In sec. 4, T. 35 N., R. 7 W., at Minneapolis, St. Paul & Sault Ste. Marie 
Railway bridge 1 mile east of Bruce, Rusk County. Thornapple River enters 
from left immediately above station and Flambeau River from left about 21 
miles below.

DRAINAGE AREA. 1,600 square miles (measured on map issued by Wisconsin Geo- 
, logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLB, December 31, 1913, to September 30, 1920.
GAGE. Chain gage, attached to downstream side of Minneapolis, St. Paul & Sault Ste. 

MarielRailway bridge; read by H. C. Gardner.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed composed of sand and small gravel; free from vegeta 

tion; first and second channels from the west fairly permanent; third channel 
nearest east bank has a tendency to fill during low stages with sand worked in 
by Thornapple River. Flow, except during extreme high stages, is confined 
within the banks.

EXTREMES OF DISCHARGE. Maximum open-water stage recorded during year ending 
September 30,1919, 9.1 feet at 6 p. m. April 11 (discharge, 8,320 second-feet); 
minimum discharge, 460 second-feet February 11 (determined by current-meter 
measurement).

Maximum open-water stage recorded during year ending September 30, 1920, 
12.5 feet at 6j>. m. March 27 (discharge, 13,800 second-feet); minimum discharge, 
estimated 480 second-feet January 5 (stage-discharge relation affected by ice).

1914-1920: Maximum open-water stage recorded, 12.5 feet March 27, 1920 
(discharge, 13,800 second-feet); minimum stage, 1.15 feet, morning and afternoon 
reading, August 21,1918 (discharge, about 260 second-feet); caused by regulation.
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REGULATION. Flow regulated to some extent by reservoir on West Fork of Cbippewa 
River, in sec. 14, T. 41 N., R. 6 W. Reservoir has a capacity of 550 million cubic 
feet, and is used in connection with reservoirs on Upper Flambeau River, for 
purpose of regulating the flow of Chippewa River. No diurnal fluctuation is 
observed.

ACCURACY. Stage-discharge relation not permanent; affected by shifting control at 
low stages and by ice during periods December 1, 1918, to March 24, 1919, and 
November 29, 1919, to March 26,1920. Gage read to quarter-tenths twice daily. 
Two rating curves, both fairly well defined, used during 1919 and 1920, applicable 
respectively, October 1, 1918, to September 30, 1919, and October 1, 1919, to 
September 30, 1920. Daily discharge ascertained by applying mean daily gage 
height to rating table except for periods during which stage-discharge relation 
was affected by ice, for which it was ascertained by means of gage heights, dis 
charge measurements, observer's notes> and weather records, and except for 
periods March 25 to September 30, 1919, and July 1 to September 30, 1920, for 
which it was ascertained by the indirect method for shifting control. Open- 
water records fair; winter records subject to error.

Discharge measurements of Chippewa River near Bruce, Wis. t during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Nov. 8

1919.
Feb. 11«
Mar. 60
Apr. 16
July 1

Made by 

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
4.33

? M\
O QQ

9 09

6.32
3.21

Dis 
charge.

Sec.-ft. 
2,830

635
ARfi
AQQ

A. TOO

1.860

Date.

1919. 
Oct. 16

1920.

Feb. 20o

June 14

Made by 

J.W.Harris...........

.....do.................

.....do.................
S.B.Soulfi.............
W.G.Hoyt...... ......

Gage
height.

Feet. 
2.10
4.60

3.55
a fii
a 07
2.62

Dis 
charge.

Sec.-ft. 
959

1,060

656
675

2,700
1,410

a Complete ice cover at control and measuring section.

Daily discharge, in second-feet, of Chippewa River near Bruce, Wis.,for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. ............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.... .........
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
81.............

Oct.

550
550
515
515
480

515
550
585
585
585

585
620
585
585
585

550
550
585
585
585

550
585
585
585
585

585
690

1,270
1,510
1,430
1,430

Nov.

1,430
1,350
1,270
1,270
1,110

i Astn
1,940
2,700
2,900
2,500

2,120
1,850
1,670
1,510
1,430

1,350
1 43O,

1,590
1,510
i 43n

1 430
l)270
1,270
1,270
1,270

1 190
l' 110
1,110
1,110

935

Dec.

Qflf>

900
900
QAA

900

on/)
900
900
QOfi
QAA

QAA

900
900
QAA

QAA

900
900
on/)
900
900

son
ft7A

860
840
830
Of A

760
750
740
725

Jan.

<7oe

720
710
700
690

Ron
680
670
670
660

660
650
640
640
630

620
610
600
eon
KQf\

570
570
560
550
550

540
535
530
520
520
515

Feb.

515
510
inn
490
480

480
470
470
470
460

460
460
460
460
470

470
470
Aof\

480
480

480
480
480
480
480

480
480
480

Mar.

480
480
480
490
490

4on
500
520
530
550

620
660
fiQA.

720
760

1,110
1 590
1,850
2,400
2 SOrt

O OOA

3 S7A

4,530
4,970
5 d4f\

6,040
5,800
5,200
4,310
3,870
3.430

Apr.

9 onn
2,600
0 AfU)

2,300
2,300

2 600
3J320
4.640
5,800
6,290

8,120
7 fc£A

6 940
6*040
5*, 200

4,750
4,420
3,980
3,430
3 430

3 540
3)lOO
2 QAA

2,700
2,400

2,300
2 91 A

2,120
2,120
1 940'

May.

9 ASA

1.940
1 940
2^ 400
2,120

O QAA

2,300
2,300
2 ton
1,850

1,670
1,590
1 430
1 OCA

1,270

1,510
1,670
1 430
l!,350
1,270

1 190
]'ion
1 1 1A
1 \1&?
1 lift

1,110
1,000

936
865
795
760

June.

795
70S
B5n

830
OQA

7Qfi
7Qfi

795
830

935
1 040
1*040*935

976

i run
1,270
l)510
1,430
1,590

1,590
1,510
1,510
i IQA-
2 01 A

O KAA

2 CAA

2,300
2.210
2,030

July.

I DEA

1,670
1,510
3,540,
5,200

5,560
4 640
O Q52A

3,430
3,100
O AAA

0 QflA

2,120
2 400
9 QAA

0 JAA

i ftin
1,510
1,350
1,270

1,350
1 430
l'ion
1,110
1 Aift

1,510
1,590
1 £QA

1,590
1,590
3.210

Aug.

3 non

3,650
O 01 A

^2,900
2,800

3 nnn

4,200
3,760
2 AAA

2 91 A

1,760
1 430
1*430
l)760
1 Q4fl

1 940
l)850
2 A9A

1 940
l)760

2 030
2! 120
1 ftCLA

iftW-
1 430
1 ^.1A

1 190
1*040
1)000
1,000

970

Sept.

970
935
865
7OK

830

970
1 040
t' cam

935
830

795
760
725
Aon
690

690
655
651
65t
AfU>

 raFL
&A&

830
785

: MAA

760
725
7*>t

725
725
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Daily discharge, in second-feet, of Chippewa River near Bruce, Wis., for the years ending 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1.............
2.............
3.............
4.............
5.............
6..............
7.............
8.............
9.............
10.............
11.............
12.............
13.............
14.............
15.............
16.............
17.............
18.............
19.............
20.............
21.............
22.............
23.............
24.............
25.............
26.............
27.............
28.............
29.............
30.............
31.............

Oct.

785
1,000
1,120
1 040
1,170
1,210
1,300
1,250
1,170
i nan

1,080
1,080
965
965
965
928
890
890
890
890
890
890
890
890
890
890

1,000
1,120
1,480
1,480
1.920

Nov.

3,260
2,970
2,500
2,500
2,300
2,120
2,120
2,020
4,310
5,880
8,240
7,760
5,540
4,310
3,660
3,660
3,560
3,260
2,880
2,680
2,500
2,120
2,400
2,120
1,920
1,560
1,560
1,660
1,510
1,510

Dec.

1,430
1,430
1,430
1,430
1,350
1,350
1,350
1,350
1,270
1,270
1,270
1,190
1,190
1,150
1,080
1,040
1,000
970
985

1,000
1,000
1,000
900
795
740
690
655
620
620
620
600

Jan.

585
600
620
550
480
500
515
515
515
530
550
550
550
550
550
600
655
655
655
670
690
690
690
690
690
670
655
670
690
690
690

Feb.

690
690
710
725
725
725
725
725
725
725
725
725
725
725
725
725
710
690
690
690
670
655
655
655
655
655
640
620
620

Mar.

620
620
620
620
620
640
655
670
690
725
760
850
935
970

1,000
1,150
1,270
1,510
1,760
2,030
2,300
2,800
3,540
4,530
6,550
8,400
12,900
13,100
11,600
10,700
8.960

Apr.

8,010
7,490
7,230
6,480
5,300
4,640
4,200
3,560
3,360
3,060
2,880
2,880
2,880
2,880
2,780
2,680
2,590
2,500
2,400
2,400
2,590
2,780
3,060
3,360
3,360
3,260
3,260
3,160
3,060
2,880

May.

2,680
2,500
2,300
2,120
2,020
1,840
1,740
1,660
1,560
1,480
2,210
2.680
2,210
1,840
1,560
1,480
1,480
1,380
1,380
1,480
1,480
1,480
1,920
1,660
2,400
2,120
2,020
1,840
1,660
1,480
1.380

June.

1,380
1,560
1,660
1,380'
1,380
1,210
1,120
1,120
1,120
1,250
1,380
1,560
1,480
1,380
1,480
2,590
3,360
3,160
2,590
2,210
1,920
2,120
1,840
1,480
1,300
1,210
1,380
2,210
3,660
4,530

July.

4,530
4,310
3,460
3,760
3,560
3,160
2,970
2,680
2,400
2,120
1,920
1,740
1,920
,3,660
3,660
2,880
2,300
2,120
1,920
1,740
1,560
1,380
1,300
1,210
1,120
1,080
1,000
928
820
890
855

Aug.

855
855
820
785
685
685
655
685
718
685
655
685
685
685
655
655
625
625
598
598
685
820
965
890
820
785
750
718
685
685
685

Sept.

685
655
625
598
598
598
598
570
570
490
570
718
750
785
785
785
785
750
750
785
750
750
750
750
718
685
655
625
598
598

Monthly discharge of Chippewa River near Bruce, Wis., for the years ending Sept. SO,
1919 and mo. 

[Drainage area, 1,600 square miles.]

Month.

1918-19.

March.....
April..........................................
May...........................................
June... ........................................
July...........................................

September.....................................

The year..

1919-20. 
October. ......................................
November. ....................................

January .......................................

March .........................................
April..........................................
May...........................................

July........................................ .
August........................................
September.....................................

Discharge in second-feet.

Maximum.

1,510 
2,900 

900 
725 
515 

6,040 
8,120 
2,400 
2,500 
5,560 

i 4,200 
1,080

8,120

1,920 
8,240 
1,430 

690 
725 

13,100 
8,010 
2,680 
4,536 
4,530 

965 
785

13,100

Minimum.

480 
935 
725 
515 
460 
480 

1,940 
760 
795 

1,040 
, 970 

655

460

785 
1,510 

600 
480 
620 
620 

2,400 
1,380 
1 120 

820 
598 
490

480

Mean.

679 
1,530 

866 
616 
478 

2,230 
3,820 
1,520 
1,330 
2,340 
2,120 

799

1,530

1,060 
3,150 
1,060 

610 
694 

3,360 
3,700 
1,840 
1, 870 2,220" 

722 
678

1,750

Per 
square 
mile.

0.424 
.956 
.541 
.385 
.299 

1.39 
2.39 
.950 
.831 

1.46 
1.32 
.499

.956

.666 
1.97 
.661 
.381 
.434 

2.10 
2.31 
1.15 
1.17 
1.39 

  .451 
.424

1.09

Run-off 
in 

inches.

0.49 
1.07 
.62 
.44 
.31 

1.60 
2.67 
1.10 
.93 

1.68 
1.52 
.56

12.99

.77 
2.20 
.76 
.44 
.47 

2.41 
2.58 
1.33 
1.30 
1.60 
.52 
.47

14.85
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Days of deficiency in discharge of Chippewa River near Bruce, Wis.,for the years ending
Sept. SO, 1915-1920.

Discharge in. second-feet.

300................

440............
510............. ------- 
 580.............. ""   
650.......... --.---.720............  -- -- -  -
790.............  -  - ---
860........ .  -  -..----
 930..........  --- -- - -- 
1,000........ - ----.4,070..........            
1,140...... " "       
1,210........              
a,2so. ....... "        3,350..... -.--...-...
1,420...... .   - -     
1,490. T ...... -      - -- -
1,575.........             
1,700..... "         -
2,000...... . -- -- ---
 5,000........ -----------
7,500...... -----------
40,000..... "          
14,000.. .. .........

Mean discharge (see.-ft.). ..
Maximum (sec.-ft.)
Minimum (sec.-ft.)

Days of deficient discharge.

1914-15

56 
76 

110 
133 
162 
179 
208 
218 
224 
233 
236 
246 
249 
257 
265 
270 
279 
359 
365

1,500 
5,880 
"510

1915-16

38 
70 
80 
91 

120 
144 
155 
173 
178 
191 
199 
201 
205 
215 
220 
222 
243 
329 
346 
361 
366

2,080 
13,100 

518

1916-17

1
40 
84 

106 
134 
151 
163 
168 
179 
192 
204 
226 
232 
241 
248 
256 
260 
264 
274 

. 279 
299 
359 
365

1,280 
7,000 

282

1917-18

1 
32 
67

109 
138 
183 
204 
220 
233 
242 
255 
262 
270 
281 
288 
297 
298 
302 
309 
319 
328 
355 
361 
365

1,090 
9,240 

260

1918-19

35 
60 
85 

106 
121 
145 
169 
182 
188 
197 

' 204 
215 
222 
222 
237 
247 
262 
279 
352 
363 
365

1,530 
8,120 

460

1919-20

3 
14
43 

101 
133 
142 
157 
165 
175 
185 
192 
202 
205 
218 
234 
245 
250 
265 
350 
357 
362 
366

1,750 
1,310

480

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

2 
72 

151 
253 
440 
608 
764 
866 
981 

1,083 
1,169 
1,242 
1,286 
1,342 
1,388 
1,427 
1,452 
1,509 
1,560 
1,602 
1,693 
2.104 
2,157 
2,183 
2,192

Per cent 
of time.

0.1 
3.3 
6.9 

11.5 
20.1 
27.7 
34.9 
39.5 
448 
49.4 
53.3 
56.7 
58.7 
61.2 
63.3 
65.1 
66.2 
68.8 
71.2 
73.1 
77.2 
96.0 
98.4 
99.6 

100.0

« Approximate.

CHIPP.EWA RIVER AT CHIPPEWA FALLS, W3S.

LOCATION. In SE. £ sec. 6, T. 28 N., R. 8 W., at highway bridge at Ohdppewa Falla, 
Chippewa County, 2,500 feet below mouth of Duncan Creek, which comes in 
from right.

DRAINAGE AREA. 5,600 square miles.
BECORDS AVAILABLE. June 22, 1888, to September 30, 1920. The station was origi 

nally established by Chippewa Lumber & Boom Co., which has kept a continuous 
record since 1889. Since 1904 United States Weather Bureau has obtained gage 
readings during the flood season of each year. On June 1,1906, the United States 
Geological Survey began making measurements and obtaining gage readings.

CTAGE. On July 27, 1916, a Gurley water-stage recorder was installed in place of a 
Friez water-stage recorder which had been in operation since January, 1914, on 
web between cushing. piers supporting first right-hand span, about 10 feet up 
stream from gage formerly used by United^ States Weather Bureau; gage referred 
to original datum.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
 CHANNEL AND CONTROL. Bed composed of heavy gravel; fairly permanent. Both 

banks high and are seldom overflowed.
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EXTREMES OP DISCHARGE. Maximum stage during year ending September 30, 1919, 
is not known, but probably occurred during period April 13-18, the discharge 
amounting to about 45,000 second-feet; minimum stage recorded, about 0.10 foot 
at 2 p. m. September 14 (discharge, 680 second-feet); caused by regulation at 
Wissota dam.

Maximum stage recorded during year ending September 30, 1920, 17.0 feet 
about 1 p. m. March 27 (discharge, 78,000 second-feet),; minimum stage, -0.15 
foot at 6 p. m. January 25 (discharge, estimated 374 second-feet); caused by 
regulation at Wissota dam.

1888-1920: Maximum stage recorded, 26.03 feet December 6, 1896 (discharge 
not determined on account of effect of ice jam); minimum discharge recorded, 
about 40 second-feet February 4, 1917 (caused by regulation at Wissota dam). 

A stage of 26.94 feet was reached September 10,1884; discharge not determined.
ICE. Stage-discharge relation seriously affected by ice.
REGULATION. Flow past station controlled to considerable extent by operation of 

the gates at the Wissota power plant of Wisconsin, Minnesota Light & Power" 
Co., a short distance above gage. Large diurnal fluctuation.

ACCURACY. Stage-discharge relation changed during flood of latter part of March, 
1920; affected by ice December 29, 1918, January 1-10 and February 5-8, 1919, 
and December 11, 1919, to March 24, 1920. Rating curve used during 1919 and 
1920, prior to flood of March, 1920, well denned between 530 and 56,200 second- 
feet; poorly defined below 530 second-feet. Discharge measurements made after 
the March flood indicate that the control had lowered 0.1 foot and a rating curve 
parallel to and 0.1 foot lower than the 1919 curve has been used since the March 
flood. Continuous gage-height record obtained from water-stage recorder except 
for periods noted in footnote to tables of daily discharge. Daily discharge ascer 
tained by means of discharge integrator, except as indicated in footnote to tables 
of daily discharge. Open-water records for periods when water-stage recorder 
was operating, good; other,records fair.

Discharge measurements of Chippewa River at Chippewa Falls, Wis., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1919.

23
Feb. 21
July 3 ;m

Made by 

W.G.Hoyt............
K- 8- Tftifrmftp-., ,--
.....do..................
S.B.Soulfi...... .......
.....do.................. 
W.G.Hoyt... .........

Gage 
height.

Feet. 
2.93
1.05
1.19

62.61
3.02 
1.62

Dis 
charge.

Sec.-ft. 
4,410
2,540
2,990
8,020
7,530 
4,000

Date.

1920.

Feb. 7
Mar. 29

13 
Sept. 30

Made by 

J.W.Harris...........
.....do..................
S.B. SoulS...... .......
W.G.Hoyt............
.....do.................. 
S. B. SoulS..... ........

*«,***-. I . »

Gage 
height.

Feet. 
1.95
1.81

14.41
1.23
1.96 
1.61

Dis 
charge.

Sec.-ft. 
4,170
4,800

58,400
3,390
4,930 
4,150

« Ice jam at railroad bridge below gage and at bridge from which measurement was made. 
6 Stage fluctuated very rapidly; measured flow does not correspond to flow from rating curve based on 

constant-stage measurements. 
* Possibly some backwater from ice downstream.
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Daily discharge, in second-feet, of Chippewa River at Chippewa Falls, Wis.,for the years 
ending Sept. SO, 1919 and 19W.

Day.

1918-19. 
1.......
2.......

5.......

6.......
7.......
8.......
9.......

10.......

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22. ......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......
31.......

1919-20. 
1.......
2.......
3....... 
4....... 
5.......

6.......
7.......
8....... 
9.......

10....... 

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20.......

21.......
22.......
23.......
24.......
25.......

26.......
27.......
28.......
29.......
30.......

 31.......

Oct.

2.360
2.710
2,520
2.490
2,580

1,840
2,100
2,600
2,840
2,360

2,260
2,940
2,020
2,880
3,540

3,680
3,620
3,210
2,920
1,940

2,260
2,370
2,880
2,860
2,900

3,160
2,540
2,920
5,380
6,360
6,300

3,090
2,850'
3,350 
3,640 
1,900

3,500
3,800
4,000 
3,700
3,500 

2,600
1,790
2,520
3,160
3,100

3,110
2,940
2,650
1,710
2,510

2,740
2,690
2,860
3,280
3,040

1,800
4,590
5,140
3,760
4,840
5,800

Nov.

6,620
5,980
7,040
5,800
5,450

5,300
5,720
7,500

15,600
11,300

11,700
12,100
8,300
6,260
6,500

6.700
6,800
6,300
5,500
4 500

3,300
3,000
2,400
2,950
2 Kfift

3,590
4,800
3,230
2,970
3,300

6,880
7,540

10,500 
7,410 
8,360

8,560
8,440
7,720 
4,610
6,790 

16, 700
i f\ drtft
14,200
13,000
11,800

10,800
13,400
11,100
9,720
5,900

9,160
3,710
7,200
9 inn
6,190

6,850
6,800
6,600
6,300
3,800

Dec.

1.890
2,340
2 7W

2,350
2,300

2,290
2,760
2,500
4,180
3,820

3,020
2,830
3,560
4,120
2 9fift

4,100
4,130
4,940
4,830
4,780

4,720
3 AjR{\

7,720
7,410
7,740

7,840
6 Q rift

6,600
2,600
5,520
4,720

4,500
5 7flft

5,500 
5,500 
5,300

5,000
3,000
4,000 
4,800
3,620 

3,520
3,510
3 Ann
1,720
3,330

3,820
2 74A

2,280
3,110
2,300

1,830
2,420
3,240
2 720
1,060

2,310
2 QOA

1,120
2,210
2,970
2,090

Jan.

2,700
3,500
3 QAfi

4,300
2,800

3,100
3,800
4 400
4)000
4 000

2,080
1,920
1,920
3,410
3,170

2 940
2 con

2 04/1

2,030
2 240

2 R9n
2 Q1 A

2,280
2 QCA

9 Qfifi

1,520
2,110

2,090
2,330
2 01 A

2 i7(\
2,720
3,080 
1,490 
1,910

2 ftKA

2 OCA

1,720 
1,700
1,920 

1 040
2' flQA

2 160
1*830
1 7fifl

1 980
 | J QAA

2,120
2 KA(\

1,820
3 1V!

3,080
3 /V)A

1,000

2,820
3 ion
^ 9on
3 1KA

3,200
3,200

Feb.

2,720
1,740
2,740
3,020
2 9flft

2,200
2,100
2 OAA

1,420
i cun

2,020
2,050
2 son
2 fam
2 oeft

1 440
2*200
2,110
2,110
2,110

2,160
2 91 A

1,580
2 KftA

2 330

2 9 on

2,220
2,220

1,120
2 KQA

2,740 
2,780 
27Qn

2,420
2 160
1*120
2 44ft

2,510

2 OCA

2,320
2 490
2*720
i 84n

3 230
2*260
2J 94ft
2,200
2,220

1 900
1^230
2 040

2 10ft

2 140
2' ceft

2 EEA

1,000

Mar.

2,260
1,850
2,400
2 9?n
2,310

2,300
2 9QO

2,670
2,680

2,640
2,760
3,280
2,640
2 CAA

i onn
3,200

15,000

21 500
91' snfl
21,800

99 ono
91 KrtA

20,400
22,200
1Q ftftrt
IQ nnn

I QCA

2,220
2,260 
2.280
2 KAA

1 000
2*. 190 
2,220
2,320

2 OKA

2 <Ufl

2,400
1,170
2 QAA

2 Aftft
2 Qtn
S een
4,270

1,200
4 7QA

6,050
9 OKA

44,100

AQ i An

66,200
63,200
59,000
52,000
44,800

Apr.

,19 flnn

9,160
13,700
17,900
25,100
25,600

31,800
31,800

1
I
p,ooo
1
1
21,300
11,900

13,100
12,000
10,500
9,500
9,700

8,730
7,320
8,880
8,210
6,900

oo Ann
31,600
27,400 
21,600 
20,100

16,700
13,700
12,500 
11.000
9,500 

7.620
10,600
9,500
9,000
8,330

8,370
7,120
5,710

8,400

7,330
8,060
9,540

iq AAA

15,200

16,200
12,900
12,900
11,900
9,880

May,

5,820
6,980
7,980
6,120
9,060

8,630
8,280
8,930

10,300
6,310

7,640
7,140
5,450
5,640
5 9sn

4,860

7,040
7,100
7 Sdft

6,170
5,570

4,800
4 780

5,460
5,630
4,720
5.690
3,600

8-, 600
6,540
9,640 
7,520 
6,360

6.610
6,320
6,020

7,140 

7,900

10,000
9,040
6,920

7,820
6,780

6,550

6,280
6,200
2,800

11,500
8,130

7,600

5,740

2,690
4,490

June.

3,020
2,540
3,360
4,010
4,320

3,800
3.320
2,100
4,140
3,900

5,380
5,920
5,760
4,280
2,110

3,420
5,200
5,180
6,370
5,110

6,960

6,840
6,740
R S4.ft

9,880
9,560
7,910
6,540
7,260

6,770
4,800
5,100 
4,020 
1,720

2,000
3,500
6,400 
6,100
5,800 

5,600
6,200
5,880
6,000
4 900

10,100
16,900
IQ Ann

15,200
10,900

10,700
6,260
6,810
5,820
3,490

4,960
3,320
6,100

16,300

July.

5,850
5,630
4,760
1,760
8,140

15,100
15,700
14,400
12,400
10,700

8,210
8,380
5,880
7,210
7,130

6,650
6,870
6,440
4,790
2,350

5,100
5,380
4,540
3,790
3,670

4,010
2,220
5,760
7,230
6,320
8,120

17,400
17,500
14,000 
11,800 
11,000

9,300
7,360
7,300 
6,480
5,660 

3,820
7,160
4,940
8,260
8,060

8,020
6,450
3 400
6*,760
5,520

5,060
3,460
3,180
3,800
1,950

2,260
2,270
2,400

1,870
1,600

Aug.

8,280
10,200
8,420
9,610
7,670

8,170
10,800
11,60(J»
10,400
7,250

8,020
5,560
4,090
3,400
5,660

5,730
4,330
7,580
5,380
4,920

5,890
5,300
5,630
2,160
5,260

4,460
3,450
3,020
3,010
4,780
2,570

1,480
2,290
2,690 
1,760 
2,830

2,610
1,660
1,440 
2,310
2,400 

1,860
1,980
1,860
1,820
1,480

2,820
3,320

3,860
3,720

3,880
1,780
3,690

3,640

3,850
3,680
3,840
1,920
3,760
4,190

Sept.

950
1,610
2,16O
2,860
3,280

2,440
1,040
1,530
2,550
2,58O

2,690
, 2,610

2,22O
1,100
1,860

2,270
2,06O
2, ISO
2,400
2,220

1,120
2,15O
2,78O
2,860-
2,890

2,860
2.53ft
1,62O
3,isa
3,190-

3,100-
1,920
2,020- 
2,080 
1,450

1,180
1^820
1,900
1,780
1,260 

1,25O
1,24O
1,760
1,800
1,800

1,650
1,730
1,440
1,150
1,640

2,410
3,520
3,85O
3,850
2,600

]-,200
1,500
2,400
2,400
2,300

NOTE. Stage-discharge .relation affected^y ice Dec. 29,1918, Jan. 1-10, Feb. 5-8,1919, and Dec.-11,1919, 
to Mar. 21,1920; discharge asceHained-by means«%ageheigl)fe>discharfe,m(jasureoients,-e(t>server's notes,. 
and weather records. Recording gage not in perfect operation, Nov. 8, 9,16-23, 1918, Mar. 15-22, 80, 31, 
1919, Apr. 1-5, 13-18, Oct. 6-10, Nov. 12-14, 27-30, 1919, May 22, 23, June 6-12, July 10, 29-30, and Sept. 11, 
18, 25-30; 1920; discharge partially estimated or interpolated. Braced figures snow mean discharge for 
periods indicated.
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Monthly discharge of Chippewa River at Chippewa Falls, Wis., for the years ending
Sept. SO, 1919 and 1920.

[Drainage area, 5,600 square miles.]

Month.

1918-19.

March.......... . . ... ..... . ......
April..........................................
May...........................................

July...........................................

The year.. _ ............................

1919-20.

January .......................................

April..........................................
May...... .......... ...........................

July...........................................

TTiA -vrAjir

\
Discharge in second-feet.

Maximum.

6,360 
15,600 
7,840 
4,400 
3,020 

22,200

10,300 
9,880 

15,700 
11,600 
3,280

5,800 
16,700 
5,700 
3,290 
3,230 

66,200 
38,400 
11,500 
18,000 
17,500 
4,190 
3,850

66,200

Minimum.

1,840 
2,400 
1,890 
1,520 
1,420 
1,850 
67900 
3,600 
2,100 
1,760 
2,160 

950

950

1,710 
3,710 
1,060 
1,000 
1,000 
1,000 
5,710 
2,690 
1,720 
1,600 
1 440 
1,150

1,000

Mean.

3,010 
6,100 
4,230 
2,840 
2,180 
9,810 

18,400 
6,380 
5,270 
6,920 
6,210 
2,260

6,150

3,220 
8,820 
3,280 
2,300 
2,220 

14,500 
13,500 

, 6,880 
7,360 
6,460 
2,760 
2,000

6,100

Per 
square 
mile.

0.538 
1.09 
.755 
.507 
.389 

1.75 
3.29 
1.14 
.941 

1.24 
1.11 
.404

1.10

.575 
1.68 
.586 
.411 
.396 

2.59 
2.41 
1.23 
1.31 
1.15 
.493 
.357

1.09

Run-off 
in 

inches.

0.62 
1.22 
.87 
.58 
.41 

2.02 
3.67 
1.31 
1.05 
1.43 
1.28 
.45

14.91

.66 
1.76 
.68
.47
.43 

2.99 
2.69 
1.42 
1.46 
1.33 
.57 
.40

14.86

Days of deficiency in discharge of Chippewa River at Chippewa Falls, Wis., for the years 
ending Sept. SO, 1914-1920.

Discharge in second-feet.

400..........................
800..........................
1,000.........................
i ann
1 4flO
1,700.........................
2,000.........................
2,800.........................
2,600.........................
2,900.........................
3,2QO.........................
3,500.........................
4,000.........................
4,500.........................
5,000.........................
6,000.........................
7,000.........................
8,000.........................
9JOOO........ .................
10,000........................
14,000........................
18,000........................
25,000........................
4n nrm
80,000........................

Mean discharge (sec.-ft. ) . .... 
Maximum (sec.-ft.) ..........

Days of deficient discharge.

1913-14

. 50 
95 

102 
109 
121 
122 
129 
156 
182 
205 
239 
280 
294 
303 
312 
338 
347 
355 
365

5,990 
33,900 
al,580

1914-15

31 
51 
87 

106in
168 
180 
195 
215 
233 
247 
256 
269 
281 
293 
302 
341 
355 
365

5,310 
23,700 
ol,300

1915-16

3
5 
8 

16 
35 
67 

100 
128 
150 
163 
192 
199 
209 
226 
242 
253 
263 
274 
314 
331 
346 
363 
366

7,470 
52,100 

800

1916-17

23 
41 
57 
63 
75 

103 
130 
152 
171 
189 
223 
234 
250 
275 
290 
306 
314 
318 
324 
330 
342 
358 
365

4,090 
23,300 

40

1917-18

2 
3 

11 
27 
61 

102 
126 
154 
165 
192 
207 
223 
238 
259 
271 
295 
317 
329 
333 
340 
350 
353 
357 
365

4,520 
""ire"

1918-19

1 
4 
4 

11 
22 
65 
99 

128 
148 
162 
177 
193 
208 
246 
273 
293 
308 
315 
335 
347 
355 
365

6,150 
""956"

1919-20

11 
IS 
29 
65 
94 

123 
146 
165 
180 
209 
217 
228 
247 
278 
293 
305 
318 
341 
353 
356 
359 
366

6,100 
66,200 

1/000

Oct. 1, 1913, to 
Sept. 30, 1920.

Total 
days.

25 
44 
72 

110 
197 
362 
560 
740 
902 

1,072 
1,195 
1,286 
1,437 
1,558 
1,658 
1,815 
1,973 
2,061 
2,129 
2,191 
2,361 
2 444 
2,499 
2,547 
2,557

Per 
cent of 
time.

1.0 
1.7 
2.8 
4.3 
7.7 

14.2 
21.9 
28.9 
35.3 
41.9 
46.7 
50.3 
56.2 
60.9 
64.8 
71.0 
77.2 
80.6 
83.3 
85.7 
92.3 

, §9.6 
97.7 
99.6 

100.0

........

o Approximate.
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FLAMBEAU RIVER NEAR BUTTERNUT, W1S.

LOCATION. In NW. i SE. isec. 33, T. 41 N., R. 1 E., 6 miles southeast of Butternut, 
Ashland County, and 7 miles upstream from Park Falls.

DRAINAGE AREA. 660 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. July 30, 1914, to September 30, 1920.
GAGE. Chain gage supported by built-up cantilever, attached to posts set in right 

bank of river; installed May 26, 1916; read by Mrs. Samuel Holt, jr. Vertical 
staff gage at same site and datum was used from July 30, 1914, until taken out by 
ice in spring of 1916.

DISCHARGE MEASUREMENTS. Made from a cable 1,500 feet downstream from gage.
CHANNEL AND CONTROL. Bed at gage composed of mud and rock. Left bank is 

low and subject to overflow; right bank slopes back gradually to high-water 
mark. At cable site, 1,500 feet below gage, the bed is rocky and banks high. 
Control is at head of Schultz Rapids, 200 feet below cable and 1,700 feet below gage.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 6.2 feet at 9 a. m. July 7 (discharge, 2,840 second-feet); minimum 
stage recorded, 1.45 feet at 7 a. m. and 6 p. m. October 26 (discharge, 316 second- 
feet).

Maximum stage recorded during year ending September 30, 1920, 6.38 feet 
June 12 (discharge, 3,000 second-feet); minimum stage recorded, 0.90 foot 
August 27 and 28 (discharge, 204 second-feet).

1914-1920: Maximum stage recorded, 9.0 feet April 22 and 23, 1916 (discharge, 
5,430 second-feet); minimum stage recorded, 0.90 foot August 27 and 28, 1920 
(discharge, 204 second-feet).

REGULATION. Storage reservoirs are maintained by Chippewa & Flambeau Im 
provement Co. on headwaters of Flambeau River. Of these reservoirs, Rest 
Lake, in sec. 9, T. 42 N., R. 5 E., with an allowable capacity of about 1$ billion 
cubic feet, is the largest.

ACCURACY. Stage-discharge relation permanent except as affected by ice November 
2,0, 1918, to April 1, 1919, and December 14,1919, to March 26,1920. One rating 
curve used; well denned between 356 and 3,480 second-feet. Gage read to 
quarter-ttenths.twice daily during open-water period; and every tttfcuer &&%.'. during 
winter period. Daily discharge ascertained by applying mean daily gage height 
to rating table, except for periods during which stage-discharge relation was affected 
by ice, for which it was ascertained by means of gage heights, discharge meas 
urements, observer's notes, and weather records, and except for days when 
gage was not read, for which it was interpolated. Open-water records good;>, 
winter records fair.

Discharge measurements of Flambeau River near Butternut, Wis., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919.

Feb. 18* 
Mar. 13<t 
Jane 29
Dec. 12a

Made by  

.....do. ........... .. 4 .. 

.....do................. 
S.B.Soule.... .........
J.W. Harris.. .........

Gage

Feet. 
2.05
2.10 
2.44 
3.22
2.63

Dis 
charge.

Sec.-ft. 
380

. 336 
361 

1,030
742

Date.

1920.

Feb. 146

Made by 

.....do.................

Gage 
height

Feet. 
2.S2
2.90

Dis 
charge.

Sec.-ft. 
651
428

a Complete ice cover at measuring section; incomplete ice cover at control. 
6 Complete ice cover at measuring section and at control.
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Daily discharge, in second-feet, of'Flambeau River near Butternut, Ww.^for-the years ending-
Sept. SO, 1919 and 1920.

Day.

1918-19,

2
3..............
4..............
5:.............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1... ...........
2..............
3..............
4... ...........
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
16..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..... ..... ,.
30..............
31..............

Oct.

356
329
329
356
385

432
466
554
592
592

554
554
554
554
554

483
483
483
483
483

483
416
400
370
329

316
329
416
483
518
554

592
632
632
632
632

632
673
716
716
760

805
716
554
483
483

483
483
483
483
483

48?
483
483
538

592
592
632

! 682.
673
716

Nov.

483
483
483
466
483

554
632
632
632
632

632
592
554
554
518

483
483
449
356
370

385
385
400
400
400

400
385
385
385
370

805
805
850
805
850

850
805
805
805
895

895
1,170
1,440
1,560
1,740

1,740
1,680
1,580
1,330
1,280

1,170
985
895
805
805

805
760
716
71&
716

Dec.

355
355
340
355
370

385
400
430
450
465

485
520
520
520
635

635
555

, 555
535
535

555
555
575
575
555

555
520
500
485
465
450

674
632
718
805
718

632
716
716
716
674

632
632
632
630
630

  630
630
590
590
590

590
590
590
590
590

590
590
590

  590.
590
555

Jan.

430
415
415
415
415

410
410
400
400
400

390
390
390
385
385

385
385
380
380
380

375
375
375
370
370

370
370
370
370
370
370

555
555
555
555
555

555
555  555'
555
555

555
555
555
555
520

485
485
485
485
485

475
465
475
485
475

465
dfifi
465,
466'
465
460

Feb.

370
360
360
355
355

350
350
345
340
340

340
340
330
330
330

330
335
335
340
340

340
345
350
355
355

350
340
330

460
455
450
430
<ii <;

430
450
440
430
430

430
430
430
430
430

430
430
430
430
430

430
430
415
4.1 <;
415

415
415
411

415;

Mar.

330
330
330
330
330

335
340
345
350
355

360
360
360
370
385

400
430
450
485
520

575
630
715
805
895

940
1,010
1 030
1,030
1,030
1,030

415
415
400
400
400

400
385
385
385
385

385
400
415
430
450

450
465
485
485

555
590
Sflfi

1,280
1,560

1,800,
2 000
9* Slfifl

2630
2,700
2,840

Apr.

985
805
716
716
716

895
895

1,030
1,220
1,330

1,870
1,870
2,000
2,000
1,870

1,870
1,870
1,740
1,740
1,620

1,560
1,560
1,500
1,500
1,380

i lan
1,330
1,170
1,170
1 080'

2 KfiA

9 1W

2,210
2 140
2^000

1,870
1 680
l'380
1,280
1,220

1,170
1,170
1,170
1,170
1,080

1,080
1,030
1,030
1,080
1,080

1,030
QAf\

Qf\K

760
716
One

one
GOB

985
1,080

May.

1,080
1,080

985
1,030

985

895
985
895
985
895

805
850
805
805
716

805
895
895
850
760

716
716
673
716
632

673
716
632
673
673
716

1,170
1,080
1,080
1 AOA

940

QAf)

896
895
OKA

850
895
895
one
OCA

805
805
716
632
716

7ftft
one

895
noe

1,030

985
one

805.
805sn<;
850

June.

673
P32
592
632
632

632
805
805
850
805

850
895
895
940
895

895
985
985

1,080
1,080

1,080
1,120
1,080
1,170
1,120

1,170
1,220
1,170

985
895

940
985

1,080
1,120
1,440

1,660
1,870
2,280.
2,330
2,370

2,420
3,000
2,630
1,740
1,080

1,030
985
Q4O

895
850

805
805
7firt
716
716

716
1,120

,1,620,
2,000
2,280

July.

1,380
1,870
1,940
2,000
2,140

2,630
2,840
2,560
2,140
2,070

1,870
1,740
1,500
1,500
1,380

1,280
1,080
1,080
1,030

985

985
985
985
895
850

895
895
985

1,080
1,380
1,500

2,070
1,870
1,680
1,740
1,620

1,440
1,280

a,oto
985
QfiS

895
850
805
760
760

716
673
632
632
632

673
716
716
716
716

716
716

. 673,
673
632
592

Aug.

1,380
1,280
1,280
1,170
1,120

1,080
985
985
940
940

895
805
760
760
716

716
716
716
673
632

632
673
673
632
632

592
554
554
554
592
632

632
592
554
554
483

483
466
419
483
483

554
483
483
432
432

466
449
416
400
400

416
385
356
292
280

238
204
204
280
304
316

Sept.

592-
554
554
518483'

518
500"
483483-
483"

466
449
449
449"
449"

449
44Q>

416
385-
385-

385-
440
55*518'
554
483-
518-
554592"
592-

304
280-
269'
269
269

280--
292
304
304
342

342342-
356
370.
416

432:
466
466
48$
483.

449
449432'
416
432

432
416
40ft
416
416

NOTE. "Discharge interpolated on account of lack of gage readinga, July 1, 3, Sept. 7, Oct. 25, Nov. 25,27, 
Dec. 1, 3, 5, 8,10,12,1919, Mar. 29 and June 6, 9, 10, 1920.
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Monthly discharge of Flambeau River near Butternut, Wis., for the years ending Sept, SO,
1919 and 1920. 

[Drainage area, 660 square miles.]

Month.

1918-19.

November.....................................

April..........................................
May...........................................

July...........................................

The year. . ..............................

1919-20.

November. ....................................

May...........................................

July...........................................

September.. ......................... x . ........

Discharge in second-feet.

Maximum.

592 
632 
575 
430 
370 

1,030 
2,000 
1,080 
1,220 
2,840 
1,380 

592

2,840

805 
1,740 

" 805 
555 
460 

2,840 
2,560 
1,170 
3,000 
2,070 

632 
483

3,000

Minimum.

316 
356. 
340 
370 
330 
330 
716 
632 
592 
850 
554 
385

316

483 
716 
555 
460 
415 
385 
716 
632 
716 
592 
204 
269

204

Mean.

458 
479 
484 
389 
344 
554 

1,380 
824 
919 

1,500 
815 
490

721

593 
1,030 

633 
512 
429 
896 

1,290 
885 

1,440 
956 
417 
378

788

Per 
square 
mile.

0.694 
.726 
.733 
.589 
.521 
.839 

2.09 
1.25 
1.39 
2.27 
1.23 
.742

1.09

.898 
1.57 
.959 
.776 
.650 

1.36 
1.96 
1.34 
2.18 
1.45 
.632 
.573

1.19

Run-off in 
inches.

0.80 
.81 
.85 
.68 
.54 
.97 

2.33 
1.44 
1.55 
2.62 
1.42 
.83

14.84

1.04 
1.75 
1.11 
.89 
.70 

1.57 
2.19 
1.54 
2.43 
1.67 
.73 
.64

16.26

Days of deficiency in discharge of Flambeau River near Butternut, Wis., for the years ending
Sept. SO, 1915-1920.

Discharge in second-feet.

225...........................
250...........................
275...........................
300...........................
325...........................
350...........................
375...........................
400...........................
425...........................
450...........................
475...........................
500...........................
525...........................
550...........................
600...........................
650...........................
700...........................
800...........................
900...........................
1,050.........................
1,300.........................
1,600.........................
2,100.........................
2,800.........................

V4,000. ........................
6,500.........................

Mean discharge (sec.-ft .)...... 
Maximum (sec.-ft.)... __ ....
Mean (sec.-ft.)................

Days of deficient discharge.

1914-15

70 
85 

124 
134 
144 
144 
144 
153 
164 
185 
234 
272 
295 
325 
344 
357 
364 
365

772 
2,840 
"375

1915-16

1
6 

25 
42 
46 
67 
86 

108 
183 
221 
244 

,299 
323 
344 
351 
360 
366

1,040 
5,430 

449

1916-17

2 
23 
56 
79 
99 

104 
110 
125 
128 
166 
183 
196 
226 
263 
301 
350 
365

718 
1.380 

340

1917-18

25 
41 
70 
83 
93 

106 
136 
154 
180 
190 
202 
205 
257 
285 
299 
314 
335 
347 
354 
363 
365

547 
1.680 

250

1918-19

i
36 
69 

100 
109 
124 
129 
152 
163 
167 
203 
220 
228 
245 
277 
304 
329 
344 
360 
364 
365

721 
2,840 

316

1919-20

'2 
3 
6 

12 
17 
20 
23 
29 
56 
83 

101 
131 
133 
134 
173 
195 
203 
235 
281 
300 
325 
333 
351 
364 
366

788 
3,000 

204

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

2 
3 

31 
53 
88 

141 
208 
361 
465 
585 
654 
752 
809 
824 

1,019 
1,133 
1,219 
1,437 
1*649 
1,791 
1,982 
2,072 
2,142 

,,2,173 
2,186 
2,192

Per cent 
of time.

0.1 
.1 

1.4 
2.4 
4.0 
6.4 
9.4 

16.5 
21.2 
26.7 
29.8 
34.3 
36.9 
37.6 
46.5 
51.7 
55.6 
65.6 
75.2 
81.7 
90.4 
94.5 
97.7 
99.1 
99.7 

100.0

Approximate.
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FLAMBEAU RIVER HEAR LADYSMITH. WIS.

LOCATION. In SE. £ sec. 20, T. 35 N., R. 5 W., at H. J. Cornelissen'sfarm, 6 miles by 
road northeast of Ladysmith, Rusk County, 21 miles below mouth of South Fork 
of Flambeau River, which comes in from left, and 28 miles above mouth of river.

DRAINAGE AREA. 1,940 square miles (measured on map issued by Wisconsin Geo 
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. January 1, 1914, to September 30,1920. From February 15, 
1903, to December 2,1906, records were collected at a station in city of Ladysmith, 
three-quarters of a mile south of Minneapolis, St. Paul & Sault Ste. Marie Railway 
station, half a mile belowdam of Menasha Pulp Co.,and 6 miles belowpresentstation.

GAGE. Chain gage fastened to a cantilever arm, supported by two posts on left bank 
of river, on farm of H. J. Cornelissen; read by H. J. Cornelissen.

DISCHARGE MEASUREMENTS. Made from cable 200 feet below gage.
CHANNEL AND CONTROL. Bed composed of gravel and sand; free from vegetation; practi 

cally permanent. At gage section, channel is divided by a small sandy island; at 
cable section the river flows in one channel. Banks are medium high, wooded, and 
not subject to overflow. Control not well denned; formed by channel below gage.

EXTREMES OF DISCHARGE. Maximum open-water stage recorded during year ending 
September 30,1919,7.3 feet April 12 (discharge, 9,800 second-feet); minimum dis 
charge, estimated 650 second-feet March 5 (stage-discharge relation affected by ice). 

Maximum discharge during year ending September 30, 1920, estimated 12,000 
second-feet, March 31; minimum stage recorded, 1.40 feet August 28-30, and 
September 7-9 (discharge, 500'second-feet).

1903-1906 and 1914-1920: Maximum discharge recorded, 17,400 second-feet 
April 23,1916; minimum discharge, 390 second-feet December 4,1904.

ICE. Stage-discharge relation seriously affected by large quantities of frazil ice which 
form on the falls and rapids above station and fill the channel for a distance of 
several miles from the gage to pond of paper company's dam at Ladysmith.

REGULATION. Chippewa & Flambeau Improvement Co. operates storage reservoirs 
on Rest Lake and smaller reservoirs on Manitowish and Turtle rivers and Bear 
Creek. These reservoirs have an effective capacity of 1.15 billion cubic feet. 
Weekly fluctuations at gage are caused by operation of power plants at Park 
Falls and storage reservoirs. No daily fluctuation has been observed.

ACCURACY. Stage-discharge relation changed during flood of latter part of March, 
1920; affected by ice November 24, 1918, to March 29, 1919, and November 13, 
1919, to March 28, 1920; affected by logs at times. One rating curve used; well 
defined between 770 and 17,000 second-feet, extended beyond these limits; this 
rating curve was used direct during periods October 1,1918, to November 12,1919, 
and June Ljto September 30,1920; indirect method for shifting control used April 
24 to May §1,1920. Gage read to quarter-tenths once daily except during winter 
and during periods April 23 to August 10,1920, when it was read every other day, 
and March 28 to April 22, 1920, when no gage readings were obtained on account 
of gage having been destroyed by flood of March 28. Daily discharge ascertained 
by applying daily gage height to rating table except as indicated in footnote to 
tables of daily discharge. Open-water records excellent prior to flood of March, 
1920, and fair subsequent to that time; winter records fair.

Discharge measurements of Flambeau River near Ladysmith, Wis., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919.

Feb. 10 o

Dec. 13 *

Made by 

  . , ,¥ 

'.....do....*.**::..........
.....do..................

J.W.Harris;.....:....

Gage 
height.

' Feet. 
5.12
4.50 
4.40
3.08
6. 91

. Dis 
charge.

Sec.-ft.
OR1)

765 
652

1,790

Date.

1920.

Feb.l8<* 
Apr. 23

Made by 

T W TTorris

.....do..................

W.G.Hoyt..... .......

Gage 
height.

Feet. 
5.48
5.18 
4.32
3.26

Dis 
charge.

Sec.-ft. 
931
739 

3,650
1,890

a Complete ice cover at control aftd measuring section.
6 Complete ice cover; ice ctaditions such that accurate measurement of flow was impossible; use results 

with caution.
« Complete ic®«over; results poor. 
d Complete ice cover; best ice-measurement, but none too good. ^

105708 23  8 ,
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Daily discharge, in second-feet, of Flambeau River near Ladysmiih, Wis.,for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17.............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26-.. ............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12.............
13..............
14.............
15..............
16............
17.............
18.............
19..............
20..............
21.............
22.............
23..............
24..............
25..............
26.............
27..............
28..............
29.. .............
30..............
31..............

Oct.

1,000
1,340
1,200
1,340
1,560

1 450
l)450
1,240
2,390
9 97n

2,390
1,910
2,510
2 <?Qft

2,390

2 1 ^ft

2 -ten

1,910
1,910
1,910

2,150
1 790
2,030
2 1 CLft

1,910

1,910
1,910
2 9Qfi

2 qQn

3 run

3,040

1 1df\

i KAfi
1,670
1 790
l)620
1 CfiA

1 CftA

1,670
1 CAA

1 Ifift

1 eftn
1,450
1,450
1,450
1,450
1 inn
1 040
l)l20
1,120

770
770

1,160
1,160
1,450
1 1fift

1 560
1 790
i*7Qfi
1 7QA

1,910
1,910

Nov.

3,180
2,770
2,640

2,510

2,640
2 QAA
5,400
5,210
5,020

4,660
4,480
3,480
3,480
2,900

2 QAA
2 onn
2,900
2,900
2,900

2,640
2 ftd.fi

2 AJA

2 ftdft

2,610

2,580
2 ifin
2 un
2,520
2,510

2 ten

2 97ft

2 ftdA

2 640
2*510

2 390
2*270
9 3Qft

2 9QA

2,030

5,210
4 840
4)480
4 480
4)310
4,310A i in
4 140
3 Q7n
3,800
3 640
3* QQfi

3,180
3 ftJA

2,770
2 g4o
2)510
2 97fi

2,150
2,030

Dec.

2,510
2,490
2,480
2,470
2,470

9 ion
2,510
2,550
2,600

2 RAf\

2,660
2,670
2,680
2 7nn
2,720

2 7«;n
2 77n
2,750
2,720
2,700

2,680
2 "fifin
2 RAf\

9 *&n
2,510

2 3Qfi

2 97fi

2 1 in
1,970
1,850
1,730

2 fi3fi

1,910
1,910
1 790
1 A*7n

1,670
1,620
1,560
1,500
1 c^Vl

i pyin
1 Kf\f\

1,470
1 450
l)400
1,340
i tu\
1 9Qft

1 240
1* 9J/I

1 240
i*9jin
1 240
1*240
1*240
1 240
1*240
i J 9in
1 240
1 240
1,240

Jan.

1,620
1,500
1,400
i 9on
1,200

1,160
1,080
1 040
1,000

980

960
960
960
Qfif)
Qfif)

960
960
960
Qfif)
ofin

950
940
03*;
930
Q9n

Q9ft
Q9n
920
Q9ft
QOft

920

1,200

1,200
1,160
1,160 

1,120
1,080
1,080
1,080
1,080

1,040 
1 040
1)000
I fiAA

OAA

QfiA

Q*>fi

940
960
QOA

805
Q9n
840
860
SRTl

900
O9n
Q9ft

920
940
960

Feb.

920
920
920
one
fi7A

840
820
701

770
765

760
T^
7«;n
745
740
73 c

7^ft

720
711

710

710
710
710
710
710

705
705
700

.......

ofin

920
880
980

1 080

i n^n
ojon
c7C

1 080
l)080
1,080

ADA

QfiA
o-i n

7dA

700
740
740
740
74(1

745
7yi K

74*;
745
745
1 Af

Mar.

685
680
670
660
650

655
660
670
680
685

685
685
685
710
770

880
i fun
1,200
1,400
1,670

1,970
2 oqn

2 RM\

3 040
Q*fun

4,310
4. Qin
5,120
4,930
4,480
3,480

7cn

750
750
7 en
7CA

750
750
71fi

760
770
one
one
QAf\

QA{\

OQA

880
920
960
960

1 040
1,340
1 790
2*97n
2 540
3*040
3 480
3'o7n
4 dfin

S OAft

12,000

Apr.

4,140
3,180
2,390
2,270
2,900

9 Qflfl

2 QAn

3,800
3,800
4 g4o

7,380
9,800
8,960
8,140
7,880

6 AAf\

5,600
5,210
3,800
4,310

5,210
4,480
j. sun
4 jon
j. j.sn

4 480
4)480
4. 48ft

4 AOf\

4,660

10,100
8,100
7,300

S fififi

4 QAA

4 ehn
4 006
3^800

S fiftA

3 (\f\f\

3 (\T\f\

3 onn

3 ^nn

3,600
3 eAA

3 AKf\

3 qefi

3 qnn

3,200
3,200
3 6404)150
4,660
4,750
4 840
4)010
3 1 ftA

3 1 CA

May.

5.210
6,000
3,480
3.180
3,480

3,800
6,000
2,900
2,770
2 qnn

2,030
1,910
1,910
1,500
1,670

1,670
2.150
2,150
2,270
2,150

2,150
1,910
1,910
1,910
1,910

2,510
1,910
2,030
2,150
1,670
1,620 

<? vtn
2,770
2 700
2 0A(\

9 ftdft

2 fi4.n
2 460
2 97fl

2 210
2 ' 1 CLft

2 1 en

2 f en

1,970
1 790
1,850
1,910
1 740
I'ftfsn
1 450
1^340
1,680
2,030
1,970
1,910
2,030
2,150
1 ISft

1,000
2,570  A 14ft
4,140

June.

1,560
1,560
1,560
1,450
1,240

1,240
1,240
1,500
1,560
1,790

1,910
1,910
1,670
1,790
1,910

i 7on
1,910
1,910
1,910
2,030

2,390
2,390
9 ton
2,510
2,640

2 fi4n
2 640
2'fiin
2,510
1 790

4,480
4 480
3)690
2 QAA

2,580

2 97ft

1,910
1,680
1 450

1,910
1,910
1,910
2,700 
3 480

2 900

2,770
2,580
2 390

2 3 91 n
2 win
1,850
1,670
1 790
1,910
2 fQf\

3 640'

July.

1,790
1,910
1,450
4,140
5,600

6,220
6,900
6,000
4,840
4,660

4,140
3,800
3,180
3,180
2,900

2 9Qft,

9 3QA

2,270
2,150
2,030

2,030
9 nan
2.030
2.030
1,910

2 3QA

3 0An

3 Qf|A

3,480
Q 4Rft
3,970 

4 140
4*140
3*Q7n
3 QAA

3 q en

2 Qfifi

2,770
2 640
2*7nn
2,770

2 340
1^910
9 9£A

2 ftdA

2 qjn

2,030
1,850
1,670
1 pyin
1 340
1,130

Q9fi

1 130
1 9A(\

1,160
nee
770
QOe

1,200
1,180
1,160

Aug.

3.800
3,480
3,040
2,900
2,900

2,900
3,040
2,900
2,900
2,510

2,270
2,270
2 030
2^030
2,030

2,150
2,150
2,030
2,030
i 7on

1,790
1,790
i 7Qfi
l)670
1,670

1,660
1 400
1*290
I onn
1,200
1,200

1 tdn

1,120
1,100
1,080
1,020

960
900
S4n
OQA

920'

920
1 040
1 ftift
1,000

OOA,

880
660
CMA

&4fl
CMA

805
805
QQA

600
770
660
580
500
crm
CAA

62ti

Sept.

1,160
1.160
1,080
1,080
1,080

1,080
1,080
1,080
1,000
1,000

1,000
1,000
1,000

920
920

920
920
920
960
920

1,120
i nsn
1,160
1,080
1,080

1,080
I AQA

I nQA.

I lOrt

1,160

660
710
710
685
685

620
KfU\

CAA

- 500»
540

685
740
620
580
600
620
710
740
fdft
740
740
740
740
710
660
710
710
710
710
685

NOTE. Stage-discharge relation affected by ice, Nov. 24, 1918, to Mar. 29, 1919, and Nov. 13, 1919, to 
Mar. 28,1920; discharge ascertained by means of gage heights, discharge measurements, observer's notes, 
and weather records. Gage readings in error May 15 and 16, 1919, on account of logs in river; discharge 
estimated. Gage not read, Mar. 29 to Apr. 22,1920; discharge ascertained by comparison with flow of Flam 
beau River near Butternut, Wis., and Chippewa River near Brace, Wis. Gage not read, Apr. 24,26,28- 
30, May 3,5,7,9,11,13,15,17,19. 21, 23,25,27, 29, 31, June 3, 5, 7, 9,11,13.15,17,19, 21, 23, 25, 27,29, July 
1, 3, 5, 7, 9,11,13,15,17,19, 21, 23, 26, 28, 30, and Aug. 1, 3, 5, 7, 9,1920; discharge interpolated.
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Monthly discharge of Flambeau River near Ladysmith, Wls.,for the years ending Sept.
80,1919 and 1920.

[Drainage area, 1,940 square miles.]

Month.

1918-19. 
October........................................

Januarv. ......................................

April..........................................
May...........................................

July. ..........................................

The year.................................

1919-20.

April..........................................

July...........................................

Discharge in second-feet.

Maximum.

3,040 
5,400 
2,770 
1,620 

920 
5,120 
9,800 
6,000 
2,640 
6,900 
3,800 
1,160

9,800

1,910 
5,210 
2,030 
1,200 
1^080 

12,000 
10,100 
4,140 
4,480 
4,140 
1,140 

740

12,000

Minimum.

1,000 
2,510 
1,730 

920 
700 
650 

2,270 
1,500 
1,240 
1,450 
1,200 

920

650

770 
2,030 
1,240 

805 
675 
750 

3,160 
1,000 
1,450 

770 
500 
500

500

Mean.

1,990 
3,140 
2,510 
1,030 

769 
1,850 
4,890 
2,590 
1,930 
3,320 
2,190 
1,040

2,280

1,470 
3,160 
1,440 

995 
865 

2,140 
4,420 
2,220 
2,510 
2,100 

843 
667

1,900

Per 
square 
mile.

1.03 
1.62 
1.29 
.531 
.396 
.954 

2.52 
1.34 

.995 
1.71. 
1.13 
.536

1.18

.758 
1.63 
.742 
.513 
.446 

1.10 
2.28 
1.14 
1.29 
1.08 
.435 
.344

.979

Run-off 
in 

inches.

1.19 
1.81 
1.49 
.61 
.41 

1.10 
2.81 
1.54 
1.11 
1.97 

. 1.30 
.60

15.94

.87 
1.82 
.86 
.59 
.4g 

1.27 
2.54 
1.31 
1.44 
1.24 
.50 
.38

13.30

Days of deficiency in discharge of Flambeau River near Ladysmith, Wis.,for the years end 
ing Sept. SO, 1915-1920.

Discharge in second-feet.

300...........................
500...........................
600...........................
700...........................
800. ..........................
900...........................
1,000.........................
1,200.........................
1,500.........................
1,800.........................
2,000.........................
2,300.........................
2,500.........................
3,000.........................
3,500.........................
4,000.........................
5,000.........................
6,000.........................
7,000.........................
8,000.........................
9,000.........................
10,000........................
12,000........................
14,000.........................
18,000........................

Mean discharge (see.-ft.). .....

Days of deficient discharge.

1914-15

0 
20 
20 
62 
73 

104 
116 
149 
211 
246 
264 
280 
287 
299 
320 
337 
356 
363 
364 
364 
364 
365

1,780 
8,240 

480

1915-16

0 
1 
4 
9 

47 
124 
174 
200 
221 
232 
272 
302 
318 
326 
333 
334 
336 
338 
352 
359 
362 
366

2,850 
17,400 

763

191&-17

0 
67 
82 

109 
145 
169 
197 
231 
258 
287 
298 
324 
337 
347 
357 
362 
363 
365

1,690
7,880 

605

1917-18

0 
47 
95 

111 
153 
191 
224 
273 
308 
315 
325 
327 
342 
346 
351 
355 
359 
360 
351 
364 
365

1,380 
9,520 

540

1918-19

0 
14 
36 
41 
80 

107 
126 
152 
177 
211 
232 
295 
313 
323 
345 
357 
360 
362 
364 
365

2,280 
9,800 

650

1919-20

0 
8 

23 
65 
92 

118 
155 
190 
227 
244 
267 
274 
302 
317 
335 
357 
359 
361 
362 
364 
364 
365 
366

1,900 
12,000 

500

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

0 
20 
75 

261 
368 
503 659' 

851 
1,121 
1,338 
1,458 
1,591 
1,650 
1,834 
1,935 
2,011 
2,096 
2,133 
2,142 
2,150 
2,159 
2,176 

' 2,184 
2,188 
2,192

Percent 
of time-

4.

0.0 
.9 

3.4 
11.9 
16.8 
22.9 
30.1 
38.8 
51.0 
61.0 
66.5 
72.6 
75.3. 
83.7 
88.3 
91.7 
95.6 
97.3 
97.7 
98.1 
98. & 
99.3 
99.5 
99.8 

100.0
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JUMP RIVER AT SHELDON, WIS.

LOCATION. In sec. 26, T. 33 N., R. 5 W., at highway bridge in Sheldon, Rusk County, 
11 miles above confluence with Chippewa River.

DKAINAQE AREA. 510 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles.)

RECOKDS AVAILABLE. July 22, 1915, to September 30, 1920.
GAGE. Chain gage bolted to downstream handrail of bridge.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of heavy gravel; clean and free from vegeta 

tion. Right bank high and not subject to overflow; left bank may be overflowed 
occasionally.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 8.38 feet at 5 p. m. April 11 (discharge, 6,620 second-feet); minimum 
discharge, estimated 25 second-feet February 1 (stage-discharge relation affected 
by ice).

Maximum stage recorded during year ending September 30, 1920, 11.48 feet 
March 26 (discharge, 12,800 second-feet); minimum stage recorded, 2.71 feet about 
5 p. m. August 8 (discharge, 21 second-feet).

1915-1920: Maximum stage recorded, 11.48 feet March 26, 1920 (discharge, 
12,800 second-feet); minimum discharge, about 15 second-feet February 3-7, 
1918 (stage-discharge relation affected by ice).

ACCURACY. Stage-discharge relation permanent except as affected by ice November 
23, 1918, to March 24, 1919, and November 26, 1919, to March 23, 1920. Rating 
curve well defined between 45 and 5,930 second-feet. Gage read to quarter-tenths 
twice daily except during winter when it was read every other day. Daily dis 
charge ascertained by applying mean daily gage height to rating table exceplf for 
periods during which stage-discharge relation was affected by ice, for which it 
was ascertained by means of gage heights, discharge measurements, observer's 
notes, and weather records. Open-water records good; winter records fair.

Discharge measurements of Jump River at Sheldon, Wis., during the years ending Sept.
30, 1919 and 1920.

Date.

1919.

Feb. 10o

July 2
Dec. 15o

Made by 

«

.....do.................. 

.....do..................
S. B. Soule.............
J. W. Harris...........

Gage 
height.

Feet.
4 OK

4.08
4 19

3.43
4.28

Dis 
charge.

Sec-ft. 
183

64
7S

244
124

Date.

1»20.

Feb. 19a

Made by  

J.W.Harris...........
.....do.................. 
W.G.Hoyt.... .........

Gage 
height.

Feet. 
4.10
4.06 
3.66

Dis 
charge.

See.-ft.
88
97 

352

oComplete ice cover at control and measuring section.
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Daily discharge, in second-feet, of Jump River at Sheldon, Wis.,for the years ending Sept.
30,1919 and 1920.

Day.

1918-19. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17... ........L..
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1.. ............
2..............
3..............
4..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
li). .............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

176
156
133
133
140

160
160
180
190
225

280
380
330
280
270

235
230
205
180
172

160
156
160
148
119

68
98
485

1,020
1,020
840

610
610
760
610
540

485
, 430

330
330
330

330
280
280
305
280

280
280
270
280
305

330
405
380
380
430

380
485
485
458
458
380

Nov.

680
512
485
458
485

485
1,740
3,100
2,950
2,370

1,740
1,300
1,020
800
680

645
645
680
680
645

540
485
330
280
230

230
205
205
180
180

1,860
1,620
1,300
1,300
1,200

1,110
1,020
930
930

2,370

4,710
4,040
2,800
1,980
1,400

1,200
930
840
680
575

540
540
485
485
430

405
380
330
305
280

Dec.

180
180
180
180
180

180
230
255
280
330

380
430
430
430
430

430
430
450
470
485

540
1,400
1,510
1,300
1,110

930
840
680
610
540
485

265
250
230
220
205

190
170
165
155
150

145
140
135
iso
120

100
SO
70
65
80

100
90
75
60
45

50
60
50
45
50
60

Jan.

430
405
380
355
330

305
280
230
205
185

160
130
110
90
100

110
90
70
70
70

65
65
70
70
70

65
60
60
50
40
35

75
90
80
70
65

60
70
75
75
75

75
75
90
100
95

90
90
90
90
90

100
105
110
120
120

125
130
130
140
150
150

Feb.

25
30
35
30
30

40
55
60
70
65

70
70
65
70
70

70
75
75
75
75

75
80
90
95
100

100
100
100

155
160
170
175
180

180
180
180
185
160

130
125
120
115
110

120
130
115
100
100

95
95
90
90
85

80
75
75
70

Mar.

95
85
75
80
85

75
70
70
90
90

105
105
120
140
180

230
280
380
540

1,300

3,400
3,720
3,880
4,040
4,200

3,880
3,880
2,950
2,370
1,980
1,510

65
60
50
50
45

45
40
45
70
100

135
175
230
305
380

460
610
760
930

1,200

1,620
1,980
2,650
6,660
9 finn

12,800
11,200
9,600
8,400
6,470
4,880

Apr.

1,110
1,110

885
1,020
1,020

1,200
1,620
3,720
3,880
4,710

6,290
5,930
4,200
2,950
1,980

1,620
1,300
1,200
930

1,020

930
930
680
680
512

485
405
430
380
380

4,040
3,560
2,950
2,240
1,980

1,740
1,400
1,110
930
885

930
1,020
1,020
840
840

760
680
680
645
 575

575
575
760

2,650
2,240

1,860
1,620
1,380
1,130
885

May.

380
575
610
512
680

800
885
885
760
575

512
458
405
330
280

645
1,200
1,110
885
610

512
430
485
680
610

512
405
355
305
190
195

760
610
540
485
405

355
355
330
305
280

512
1,020
1,110
930
610

540
458
355
380
380

330
485

1,020
1,110
840

645
512
405
355
305
250

June.

205
458
800
540
458

380
330
645
800
930

1,020
885
610
430
305

720
800
800

1,020
1,860

1,620
930
720

1,200
2,510

2,370
1,620
930
540
d°.f>

205
176
164
152
144

130
130
130
133
148

180
255
330
380
405

2,110
4,370
3,720
2,110
1,300

1,200
760
512
430
330

275
275
405

2,650
3,560

July.

330
200
88

380
1,620

1,860
1,300
840
680
512

405
330
270
255
305

380
280
190
160
122

160
133
140
122
122

190
512
458
430
330
720

2,950
1,860
1,860
1,200
512

430
355
280
305
275

240
225
225
205
168

136
88
102
102
98

62
42
38
44
80

58
50
44
62
58
50

Aug.

1,200
840
610
540

1,020

1,400
1,300
1,020
760
540

405
330
305
405
430

380
380
355
330
270

280
280
280
240
230

190
160
148
140
140
OS

48
36
36
28
28

39
48
24
27
32

SO
42
jin

42
36

36
40
40
36
39

36
28
36
36
36

SQ
36
36

39
39

Sept.

122
98
98
98
98

133
172
172
148
133

112
112
105
140
108

88
77
77
77
88

330
dflS
isn
305
O7A

220
ISA
160
200
485

45
48
39
39
42

42
40
Oft

36
Oft

At%

50
50
on
no

65
62
60
62
70

80
QJ.
74
65
60

65
65
62
50

; 45

fi
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Monthly discharge of Jump River at Sheldon, Wis., for the years ending Sept. SO, 1919
and 1920. 

[Drainage area, 510 square miles.]

Month.

1918-19. 
October......................................

January .......................................

April ................................. ........
May...........................................
June..........................................

1919-20.

-April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

1,020 
3,100 
1,510 

430 
100 

4,200 
6.290 
1,200 
2,510 
1,860 
1,400 

485

6,290

760 
4,710 

265 
150 
185 

12,800 
4,040 
1,110 
4.370 
2,950 

48 
94

12,800

TtfinlTflirm.

68- 
180 
180 
35 
25 
70 

380 
190 
205 
88 
98 
77

25

270 
280 

45 
60 
70 
40 

575 
250 
130 
38 
24 
32

24

Mean.

274 
832 
532 
153 
67.7 

1.290 
1,780 

573 
8% 
446 
484 
173

627

403 
1,230 

121 
96.8 

126 
2,630 
1,420 

548 
902 
394 
36.6 
53.2

.664

Per
square 
mile.

0.537 
1.63 
1.04 
.300 
.133 

2.53 
3.49 
1.12 
1.76 
.875 
.949 
.339

1.23

.790 
2.41 
.237 
.190 
.247 

5.16 
2.78 
1.07 
1.77 
.772 
.072 
.104

1.30

Run-off 
in inches.

0.62 
1.82 
1.20 
.35 
.14 

2.92 
3.89 
1.29 
1.96 
1,01 
1.09 
.38

16.67

.91 
2.69
.27 
.27 
.27 

5.95 
3.10 
1.23 
1.98 
.89 
.08 
.12

17.76

Days of deficiency in discharge of Jump River at Sheldon, Wis., for the years ending
Sept. SO, 1916-1920.

Discharge in second-feet.

10..............................
20..............................
35..............................
66.. .................... ...]l...
80. .........,..............«>....
110.........................^...
155.........................'....
200.............................
240.............................
280. ...... ..j,..,. .............
320. ..................... ...L...
360...... ...,»-. ...... ......I...
4fm '
450. ....................... 1...
500........................:....
600.. ...................... J....
700.........................'....
800........................:....
1,000...........................
2,000...................:..:....
4,000...........................
6,000...........................

w'ooo. .........................

Days of deficient discharge.

1915-16

0 
I

22 
52 
86 

143 
171 
183 
197 
208 
215 
220 
223 
226 
229 
244 
255 
264 
282 
328 
356 
363 
365

^rc  Jffife.

727 
8,600 

18

1916-17

0 
21 
84 

128 
157 
171 
205 
241 
254 
271 
281 
294 
299 
306 
311 
314 
320 
320 
326 
348 
365

359
3,880 

20

1917-18

0 
18 
70 

105 
I, 135 
' 150 

178 
200 

;. 214 
223 
230 
250 
253 
261 
277 
299 
311 
318 
323 
351 
356 

-- ( 360 
  I 365

486 
7.800 

15

1918-19

0 
  6 

i 10
; 45 
t 74 
j 97 
*? 133 

149 
C 167 
'« 173 
' 188 

200 
222 
238 
256 
277 
288 
304 
344 
359 
364 365-

dhr"*~**

627 
6,290 

25

1919-20

6
7 

   66 
102 

' 133 
167 
186 
194 
203 
218 
234 
243 
254 
265 
278 
289 
295 
308 
340 
354 
359 

    361 
.^64

Ww lM"4fiK

366

664 
12,800 

24

Oct. 1, 1915. to 
Sept. 30, 1920.

Total 
days..

0
19 

126- 
317- 

. 496 
- 657 

784 
907 
995 

1,055 
1,107 
1,173 
1,213 
1,262 
1/315 
1,388 
1,446 
1/485 
1,537 
1,689 
1,773 
1,811 
1,821

l',827

Percent 
..of time.

0.0 
  ,-- 1.0 

- -6.9 
  -'-17.4 

27.1 
    36. 0 
  - 42. 9 

49.6 
54.5 
57.7 
58.6 

 -«4.2 
- -   66. 4 
  - 9.1 
 ,-  72.0 

 - --"76-.0 
79.2 

 -  -81.3 
84.1 

- 92:5 
--97.0 

- --99.1 
-«9.5

  ' *H«io
100.0



UPPEE MISSISSIPPI RIVER BASIN.

EAU CLAIRE RIVER NEAR AUGUSTA, WIS.

LOCATION. In sec. 12, T. 26 N., R. 6 E., at Trouble Water bridge, 7 miles northeast of 
Augusta, Eau Claire County. South Fork of Eau Claire River enters from left 
4 miles above station.

DRAINAGE AREA. 500 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. July 16, 1914, to September 30, 1920.
GAGE. Chain gage on downstream side of bridge; read by Albert Wagner and Frank 

Howe.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading at 

control about 500 feet downstream from bridge. *
CHANNEL AND CONTROL. Bed at bridge and above is sandy and very shifting. A 

short distance below gage the channel narrows and a rock outcrop overlain with 
large boulders forms the control. Banks are high and not subject to overflow. 
Point of zero flow, September 28, 1920, gage height, -0.9 foot .± 0.1 foot.

ICE. Stage-discharge relation seriously affected by ice.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 8.95 feet June 25 (discharge, 5,520 second-feet); minimum discharge, 44 
second-feet February 7 (determined by current-meter measurement).

Maximum stage recorded during year ending September 30, 1920, 11.98 feet at 
9 a. m. March 27 (discharge, 8,720 second-feet); minimum stage recorded, 0.00 
foot September 29 and 30 (discharge, 46 second-feet).

1914-1920: Maximum open-water stage recorded, 11.98 feet March 27, 1920 
(discharge, 8,720 second-feet); minimum discharge, estimated 3.5 second-feet, 
January 27,1918, from discharge measurement made through complete ice cover.

ACCURACY. Stage-discharge relation changed during high water of March, 1920; 
affected by ice November 30, 1918, to March 19,1919, and November 27, 1919, to 
March 22, 1920. Rating curve used during 1919 and 1920 prior to March 22,1920, 
well defined throughout; curve used March 23 to September 30,1920, well defined 
below 275 second-feet and is same as previous curve above 2,010 second-feet. 
Gage read to quarter-tenths once daily except during winter when it was usually 
read twice a week. Daily discharge ascertained by applying daily gage height to 
rating table, except for periods indicated in footnote to tables of daily discharge. 
Open-water records, good; winter records poor for 1919, and fair for 1920.

Discharge measurements of Eau Claire River near Augusta, Wis., during the years ending
Sept. 80, 1919 and 1920.

Date.

1919.

Feb. 7o

July 6
Dec. 18o

Made by 

.....do.................
S.B.Soul4.. ...........
J. W.Harris...........

Gage

Feet.
OIK

.80
1.00
.94

1.20

Dis 
charge.

Sec.-ft. 
118
44
58

213
102

Date.

1920.

Feb. 24o

Sept. 28

Made by 

J.W.Harris...........
.....do..................
W. G. Hoyt............

Gage 
height.,

Feet. 
1.74
1.46
.66
.01

Dis 
charge.

Sec.-ft. 
96
88

182
45.8

o Complete ice cover at control and measuring section.
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Daily discharge, in second-feet, ofEau Claire River near Augusta, Wis.,for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
7.............
8........'.....
9.............
10.. ...... ......

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..... ....... ..
27..............
28..............
29..............
30..............
<*i

1919-20. 
1..............
2..............
3... ...........
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
.26..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

62
62
62
69
78

78
78
87
97
129

107
97
97
83
78

78
78
73
69
69

69
69
73
78
78

78
103
235
385
338
263

148
118
263
158
118

118
97
91
97
87

87
78
73
78
78

73
73
73
87
107

107
118
91
87
153

323
263
221
207
179
975

Nov.

221
193
193
353
433

353
278
338
417
385

308
235
207
193
179

166
174
179
193
193

179
153
141
179
193

141
153
118
100

1,330
765
620
533
449

417
417
433
401
765

2,640
2,010
1,070
765
585

516
433
417
385
369

338
369
353
323

141
130
130
130
130

Dec.

250

130
130
120
115
110

105
105
105
105
105

105
105
105
105

105
105
105
105
105

105
110
115
115
115

120
130
130
135
140
145

Jan.

m

130

120
95
85
70
70

75
75
80
80
85

95
100
100
100
100

100
100
100
100
100

100
95
105
105
105

105
105
105
100
100
100

Feb.

100

100
100
105
110
120

120
125
130
130
135

140
145
135
125
110

100
90
80
80
75

80
85
85
85
85

85
80
75
70

Mar.

70

2,290
2,080
1,940

1,940
1,070
885
765
655

1,020
620
550
550
482

70
75
80
85
90

95
110
125
135
140

155
185
235
295
340

400
480
655
930

1,390

2,640
3,260
4,750
6,320
6,520

6,520
8,720
4,940
2,940
2,010
1,530

Apr.

482
465
449
433
417

975
1,020
3,100
3,710
2,780

3,260
3.100
1,870
1.270
845

655
725
885
805
765

765
620
550
466
401

353
308
293
278
249

1,100
1,470
1,890
1,530
1,200

970
890
710
640
605

588
675
588
518
465

430
430
365
350
335

350
350
605

1,950
1,150

815
745
745
675
500

May.

278
293
293
263
263

323
449
499
385
323

278
235
207
193
193

417
885
690
499
385

308
263
338
533
466

353
293
249
193
179
153

430
365
335
290
260

217
204
217
204
185

2,,220
3,100
1,350
1,050
745

535
482
430
448
745

815
745

2,940
3,180
1,200

745
675
535
430
335
305

June.

153
179
221
207

153
263
207
179
166

166
207
166
141
129

118
129
148
179
235

229
179
153

2,150
5,520

1,450
845
585
369
323

260
245
217
204
190

177
177
164
190
185

335
320
305
245

1,340

2,440
3,530
2,220
1,010
675

482
482
552
395
305

245
260
260
780

4,750

July.

OQQ

207
17Q

221
oqe

991

185
168
153
141

129

111

111

97
87
7S

78
73

87
83
73
69
107

111
179
129
111
97
148

2,080
1,200
745
518

1,050

350
412
448
335
275

231
190
177

1,150
675

350
290
217
177
164

152
140
129
118

,118

108
108
108
98
88
88

Aug.

OOO

207

153

179
166

516
278

i ^
i it
166

19Q

141
179
221
179

185
263
221
174
141

107
87
78
7<?

69

88
79
79
79
79

79
88
88
88
79

70
79
79
70,
70

61
61
61
54
54

54
54
54
54
54

54
54
54
61
54
54

Sept.

66
62
an

7S

107
111
87

697«>

S7
*7fi

6»
66
{.n

57
KA

54
KA

51

69
07

83
«Q

66

KA

EJ.

54
69
148

54
54
54
54
61

54
54
54
54
54

54
70
61
61
61

61
61
54
54
54

54
54
54
54
54

54
54
54
46
46

NOTE. Stage-discharge relation affected byice Nov. 30,1918, to Mar. 19,1919, and Nov. 27,1919, to Mar. 22, 
1920; mean discharge during former period and daily discharge during latter period, ascertained by means 
of gage heights, discharge measurements, observer's notes, and weather records. Discharge interpolated, 
Apr. 2-4,1919, and June 15 and 16,1920, on account of lack of gage readings. Braced figures show mean dis 
charge for periods indicated.
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Monthly discharge of Eau Claire River near Augusta, Wis.,for the years ending Sept. S0 r
1919 and 1920. 

[Drainage area, 500 square miles.]

Month.

1918-19.

April...........................................
May...........................................

July...........................................

1919-20.

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

385 
433

2,290 
3,710 

885 
5,520 

293 
655 
148

5,520

975 
2,640 

145 
120 
145 

8,720 
1,950 
3,180 
4,750 
2,080 

88 
70

8,720

Minimum.

62 
100

249 
153 
118 
69 
69 
51

73
130 
105 
70 
70 
70 

335 
185 
164 

88 
54 
46

46

Mean.

112 
224 
250 
130 
100 
537 

1,080 
344 
511 
135 
203 
72.2

308

156 
589 
114 
95.3 

103 
1,810 

788 
830 
765 
396 
67.3 
55.4

482-

Per 
square 
mile.

0.224 
.448 
.500 
.260 
.200 

1.07 
2.16 
.688 

1.02 
.270 
.406 
.144

.616

.312
1.18 
.228 
.191 
.206 

3.62 
1.58 
1.66 
1.53 
.792 
.135 
.111

.964

Run-off 
in inches..

0.2fe 
.54- 
.58- 
.30- 
.21 

1.23: 
2.41 

.79> 
1.14 
.31 .47- 
.16-

8.40»

.36. 
1.32 
.26- 
.22; 
.22. 

4.17 
1.76- 
1.91 
1.71 
.91 
.16- 
.12:

13.12"

Days of deficiency in discharge of Eau Claire River near Augusta, Wis.,fot the years end 
ing Sept. SO, 1915-1920.

Discharge in second-feet.

20............................
25............................
30............................
40............................
50............................
60............................
80............................
100. ................ ....*.....
120.....................!.....
150...........................
180...........................
230...........................
280...........................
330...........................
380...........................
450...........................
600...........................
800...........................
1,000.........................
1,500.........................
2,000.........................
3,000.........................
5,000.........................
7,000. ................. .......
10,000........................

Mean discharge (sec.-ft.)......

Days of deficient discharge.

1914-15

21 
52 
63 
73 

106 
146 
203 
220 
232 
244 
267 
290 
313 
327 
346 
356 
362 
365

427 
4,370 

a 56

1915-16

1 
13 
29 
80 

115 
144 
170 
191 
212 
220 
226 
233 
244 
263 
293 
311 
339 

. 350 
357 
363 
366

517 
7, ISO 

40

1916-17

29 
67 
99 

114 
171 
201 
217 
240 
261 
274. 
295 
303 
307 
313 
321 
330 
338 
349 
353 
357 
365

1917-18

69 
70 
71 
72 
73 

101 
148 
188 
217 
219 
253 
263 
276 
290 
299 
308 
322 
333 
339 
345 
352 
359 
364 
365

|

301 
3,710

25

323 
5,620 

a 15

1918-19 1919-20

8 
72 

129 
143 
189 
219 
244 
292 
304 
311 
324 
336 
347 
353 
357 
360 
362 
365

308 
5,520 

a 51

2 
35 
73 

109 
168 
199 
210 
224 
236 
247 
264 
282 
298 
320 
326 
341 
345 
355 
362 
365 
366

482 
8,720 

46

Oct. 1, 1914, to 
Sept. 30, 1920.

Total
days.

69 
70 

100 
140 
187 
308 
596 
805 
962 

1,123 
1,280 
1,420 
1,539 
1,602 
1,658 
1,738 
1,830 
1,936 
1,994 
2,077 
2,116 
2,152 
2,184 
2,191 
2,192

Per cent 
of time

3.1 
3.2; 
4.6 
6.4 
8.5 

14.1 
27.2: 
36.7 
43.9 
51.3 
58.4 
64.8 
70.2: 
73.1 
75.6- 
79.3 
83.5 
88.3- 
91.0- 
94.8 
96.5 
98.2: 
99.6 

100.0- 
100.0-

a Approximate.
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RED CEDAR RIVER NEAR COLFAX, WIS.

LOCATION. In sec. 27, T. 30 N., R. 11 W., at highway bridge 4J miles north of Colfax, 
Dunn County. Hay River enters from right about 11 miles below station and 
Trout Creek, also from right, 3J miles above.

DRAINAGE AREA. 1,100 square miles (measured on map issued by Wisconsin Geolog 
ical and Natural History Survey, edition of 1911; scale 1 inch=6 miles).

RECORDS AVAILABLE. March 19, 1914, to September 30, 1920.
GAGE. Chain gage attached to downstream side of bridge; read by Andrew Lundeguam.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge, to which gage 

is attached.
CHANNEL AND CONTROL. Bedcomposedof rock and gravel; small amount of grass growth 

during summer. Control not well defined. Left bank high and not subj ect to over 
flow; right bank medium high and may be overflowed during extreme high water.

EXTREMES OP DISCHARGE. Maximum open-water stage recorded during year ending 
September 30, 1919, 5.0 feet at 6 p. m. March 18 (discharge, 4,450 second-feet); 
minimum discharge, estimated 405 second-feet February 1-10 (stage-discharge 
relation affected by ice).

Maximum stage recorded during year ending September 30, 1920, 6.95 feet at 
8 a. m. March 26 (discharge, 7,610 second-feet); minimum discharge, estimated 
490 second-feet February 25 (stage-discharge relation affected by ice).

1914-1920: Maximum stage recorded, 6.95 feet March 26, 1920 (discharge, 
7,610 second-feet); minimum discharge recorded, 368 second-feet February 19, 
1918 (by current-meter measurement through complete ice cover).

REGULATION. 5 The following dams and reservoirs are used to regulate the flow of Red
' Cedar River. Owing to operationof these reservoirs, the flow at station is not natural.

Reservoirs used to regulate flow of Red Cedar River.

Dam.

Cedar Lake.'......
Birch Lake........
Bear Lake ........

Sec. 24, T. 37 N
Sec. 21. T. 36 N
Sec. 25, T. 37 N
Sec. 7, T. 36 N.,

Location.

, R 11 W... ..............................................
R. 10W........ .........................................

. R. 10W. ................................................
R. 11 W..................................................

Capacity
(millions 
of cubic
feet).o

400
400
475
150

1,425

a Revised figures based in part on more accurate determinations from recent surveys and in. part on 
the limiting ofthe allowable range of stage in the reservoirs by decisions of the Railroad Commission of 
Wisconsin-. Storage in Chetek Lake is used for regulating flow to the power plant at the outlet.

ACCURACY. Stage-discharge relation permanent except as affected by ice, and by 
growth of aquatic grass from May to September. One curve used; well defined 
between 653 and 4,450 second-feet; extended beyond these limits and may be 
in error. Gage read to quarter-tenths twice daily except during winter, when it 
was read every other day. Daily discharge ascertained by applying daily gage 
height to rating table except as indicated in footnote to tables of daily discharge. 
Open-water records fair; winter records subject to considerable error.

Discharge measurements of Red Cedar River near Colfax, Wis., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Jan. 9«
Feb. 8«
Mar. 4«

Tilly 36
Oct. 25
Dec. 5«

Made by 

.....do..................

.....do..................
S. B. Soule.... .........
.....do..................
Hoy t and Harris .......

Gage 
height.

Feet.
A. V)

2.22
2.65
1.34
1.54
3.6

Dis 
charge.

Sec.-ft. 
561
414
511
529
658
753

Date.

1920.

Feb. *»
May 12

Made by 

J.W.Harris...........
.;... do........ ..........
S.B.Soule.... .........
W. G. Hoyt............

Gage 
height.

Feet. 
2.7
3.0
2.84
1.95

Dis 
charge.

Sec.-ft. 
667

- 652
1,830

992

« Complete ice cover at control and measuring section. 
6 Some grass on control section near right bank.

fi F-om data on Qle in engineering department of Railroad Commission of Wisconsin.
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Daily discharge, in second-feet, of Red Cedar River.near Colfax, Wis.,for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
19

13..............
14..............
15..............

16..............
17..............
1C

10

20..............

21..............
99

23..............
24..............
26..............

26..............
27..............
28..............
29..............
OA

o-i

1919-20. 
1. .............
2..............
0

4..............
5..............

6..............
7..............
8..............
g
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
26..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

535
560
512
560
560

535
560
610
585
610

635
585
560
535
535

560
585
512
535
512

512
585
560
610
560

610
690
662
720
662
690

662
820
750
690
750

690
690
750
690
635

610
635
585
635
690

720
610
635
635
635

720
720
662
662
690

662
690
662
690
750
820

Nov.

610
635
535
512
560

662
1,040
1,000
890
720

662
662
610
635
610

610
662
635
760
690

690
635
512
512
512

560
585
560
560
490

890
760
-635
720
785

750
760
750
855

1,120

1,680
1,780
1,390
1,390
1,300

1,250
1,210
l'l60
1,080
1,000

960
890
880
860
850

840
830
820
820
785

Dec.

450
432

475

540

. 625

785
780
770
760
760

740
730
720
710
700

690
690
690
690 675

660
650
640
635
660

660
660
690
720
720

720
735
750
780
820
770

Jan.

600

700

635

720
690
660
660
670

670
670
670
660
670

690
720
750
750
750

750
750

  825
875
925

940
970

1,000
920
875

855
830
800
770-
750
750

Feb.

405

570

490

750
820
890
840
780

760
760
700
650
630

600
580
560
560
560

580
610
600
585
560

535
520
510
500
490

500
510
520
535

Mar.

490

t

1,340

3,380
3,120

3,250
2,530
2,090
1,980
2,090

2,200
1,980
1 780
1,300
1,210
1,120

560
560
570
585
610

620
635
660
690
785

925
1,040
1,210
1,680
1,980

2,200
2,310
2,420
2,530
2,640

2,760
2,880
5,310
5,970
6,990

7,340
6,310
5,160
4,590
3,900
3,510

Apr.

1,120
1,120
1,120
1,040
1,040

1.040
1,480
2,640
2,880
2,760

2,880
2,640
1,880
1,580
1,480

1,390
1,210
1,210
1,000
1,000

890
890
855
820
750

785
855
820
890
820

3,250
2,880
1,780
2,090
2,200

2,090
1,880
1,780
1,680
1,580

1,480
1,580
1,390
1,210
1,210

 1,390
1,300
1,210
1,210
1,300

1,390
1,300
1,980
1,780
1,390

1,300
1,580
1,580
1,480
1,480

May.

720
785
855
960
960

1,040
1,040
960
890
960

785
785
750
720
690

925
960
635
585
690

690
690
690
662
635

535
610
662
635
585
535

1,300
1,230
1,150
1,080
1,000

929
855
855
856
925

1,980
1,680
1,390
1,120
1,040

960
925

1,210
1,120
1,210

1,300
1,300
1,580
1,390
1,390

1,390
1,210
1,040
1,000
890
760

June.

662
585
690
750
690

690
690
610
610
750

690
820
760
662
585

512
512
662
610
610

610
610
635
750
690

635
662
662
535
470

855
925
820
820
785

890
890
890

1,000
820

960
960
855
855
890

1,780
1,980
1,780
1,580
1,000

1,040
890

1,040
960
890

855
1,120
2,200
3,120
3,120

July.

512
470
512
635
968

1,300
1,390
1,210
890
785

750
662
662
89(1

925

855
855
662
610
635

720
720
720
662
662

785
690
470
690
720
720

2.420
1,980
1,480
1,390
1,040

1,040
1,210
1,000
1,040
960

960
925
890

1,390
1,880

1,980
1.680
1,300
1 300
1,210

1,010
1,000
960

1,000
925

820
925
820
890
720
585

Aug.

760
720
855

1,120
690

785
1,480
1.120
890
820

1,040
855
855
son

1,120

1,120
1,210
1,120
785
750

720
720
720
855

1,000

820
720
662
785
662
662

560
690
750
750
750

635
720
855
720
720

635
750
690

. 690
690

785
690
750
690
635

720
662
635
750
820

820
820
785
820
690
820

Sept.

635
720
720
690
890

820
785
760
785
690

585
662
635
CQE

635

fiQft

635
CQC

635
fifi9

690
610
585
535
610

610
585
635
662

855
(wn
820
760
820

750
820
820
Vtf\

820

890
1 fid/1

890
7*\fl
7KA

750
ft Oft

750
855

1,000

960
820
820
820
750

690
720
820
785
7Kfl

NOTE. Stage-discharge relation affected i»y ice Dec. 3,1918, to Mar. 18,1919, and Nov. 14,1919, to Mar. 
18, 1920; mean discharge during former period and daily discharge during latter period ascertained by 
means of-gage-hflights, discharge measurements, observers notes, and weather records. Stage-discharge 
relation affected by growth of aquatic grass May 1 tt> Sept. 30,1919; discharge ascertained by means of the 
indirect method for shifting control. Discharge interpolated July 5. 1919, Mar. 21, 1920, and May 2-6, 
1920, on account gf lack of gage readings. Braced figures show mean discharge for periods indicated.',-..,,..«, ,,.<>.-...i|.j«'3»- -   -r^SS-.. '.« i tfT'nfCffF^, - ~&r~   "»-rwv**v»"«««*"*--*    .r^#--»-»   *  
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Monthly discharge of Red Cedar River near Golf ax, Wis., for the year's ending Sept.-30 r
1919 and 1920.

. [Drainage area, 1,100 square miles.]

Month.

1918-19.

December .....................................

March .........................................
April..........................................

July...........................................

The year ............. ..................

1919-20.

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

720 
1,040

3,380
2,880 
1,040 

820 
1,390 
1,480 

890

3,380

820 
1,780 

820 
1,000 

890 
7,340 
3,250 
1,980 
3,120 
2,420 

855 
1,040

7,340

Minimum.

512 
490

750 
535 
470 
470 
662 
535

585 
635 
635 
660 
490 
550 

1,210 
750 
785 
585 
560 
690

490

Mean.

582 
644 
547 
645 
488 

1,410 
1,360 

762 
647 
764 
881 
664

785

685 
993 
714 
773 
620 

2,580 
1,660 
1,160 
1,220 
1.190 
'725 

811

1,100

Per 
square 
miU".

0.529 
.585 
.497 
.586 
.444 

1.28 
1.24 
.693 
.588 
.695 
.801 
.604

.714

.623 

.903 

.649 

.703 

.564 
2.35 
1.51 
1.05 
1.11 
1.08 
.659 
.737

1.00

Run-off 
in inches.

0.61 
.65 
.57 
.68 
.46 

1.48 
1.38 
.80 
.66 
.80 
.92 
.67

9.68

.72 
1.01 
.75 
.81 
.61 

2.71 
1.68 
1.21 
1.24 
1.24 
.76 
.82

13.56

Days of deficiency in discharge of Red Cedar River near Coif ax, Wis., for the years ending
Sept. SO, 1915-1920.

Discharge in second-feet.

330...........................
360...........................
390...........................
420...........................
450...........................
480. ..........................
510...........................
540...........................
570...........................
600...........................
640...........................
680...........................
720. ..........................
760...........................
800
1,000.........................
1,400.........................
2,000.........................
3,000.........................
4,000.........................
5,500.........................
7,000.........................
8,500.........................

Mean discharge (sec.-ft.). . ....

Days of deficient discharge.

1914-15

0 
1 
2 
7 

21 
42 
63 
88 

107 
150 
191 
191 
224 
254 
276 
321 
355 
364 
365

849 
3,120 

385

1915-16

r

6 
i
8 
8 

20 
23 
68 
97 

127 
198 
211 
264 
297 
334 
353 
356 
360 
366

1,120 
6,990 

470

1916-17

0 
15 
35 
56 

102 
121 
148 
197 
220 
264 
277 
291 
329 
347 
353 
354 
363 
365

753 
4,310 

435

1917-18

0 
1
1 
1 

12 
35 
80 

146 
156 
182 
225 
238 
278 
296 
312 
331 
338 
357 
362 
365

711 
3,120 
0440

1918-19

0 
10 
12 
23 
42 
74 
96 

120 
180 
204 
252 
263 
274 
312 
345 
353 
362 
365

785 
3,380 
«405

1919-20

0
5
Q

17 
25 
45 
67 

111 
151 
166 
259 
312 
341 
354 
359 
362 
365 
366

1,100 
7,340 

490

Oct. 1, 1914, to 
Sept. 30, 1920.

Total
days.

0 
1 
2 

13 
46 

115 
233 
402 
498 
605 
865 

1,017 
1,223 
1,409 
1,508 
1,771 
1,960 
2,093 
2,149 
2,173 
2,182 
2,191 
2,192

Per cent 
of time.

0 
.05 
.1 
.6 

2.1 
5.3 

10.7 
18.4 
22.8 
27.6 
39.5 
46.4 
56.0 
64.3 
68.8 
80.8 
89.5 
95.6 
98.4 
99.2 
99.7 
99.9 

100.0

a Approximate.
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RED CEDAR RIVER AT CEDAR FALLS, WIS.

LOCATION. In sec. 6, T. 28 N., R. 12 W., at highway bridge near Cedar Falls, Dunn 
County, 4J miles above crossing of Chicago, St. Paul, Minneapolis & Omaha 
Railway.

DRAINAGE AREA. Not measured.
RECORDS AVAILABLE. April 1, 1909, to September 30, 1920.
GAGE. Staff gage fastened to bridge pier; read by John G. Wood.
DISCHARGE MEASUREMENTS. No discharge measurements have been made at this 

station, which is maintained to determine fluctuation in stage.
CHANNEL AND CONTROL. Channel rough and rocky, straight, and free from vegeta 

tion. Banks high and not subject to overflow.
EXTREMES OF STAGE. Maximum stage recorded during year ending September 30, 

1919, 5.15 feet at 5 p. m. April 12; minimum stage, 0.75 foot September 21 and 28. 
Maximum stage recorded during year ending September 30, 1920, 7.2 feet 

March 25 and 26; minimum stage, 0.75 foot October 5, 19, 26, November 9, De 
cember 7, January 11, 18, February 1, 8, March 7, May 9, August 15, 22, and Sep 
tember 19 and 26.

1909-1920: Maximum stage recorded, 7.2 feet March 25 and 26, 1920; minimum 
stage, 0.0 foot March 11, 1917. Minimum stages are caused by closing gates and 
wheels at power plant above station.

HEGULATION. Operation of storage reservoirs in the headwaters of the river (see 
"Regulation" in station description for Red Cedar River near Colfax, Wis.), 
together with storage at power plant above gaging station, regulates the flow.

ACCURACY. No discharge measurements have been made but stage-discharge rela 
tion believed permanent. Gage read to half-tenths twice daily during 1919, and 
once daily during 1920. Considerable diurnal fluctuation is observed, so that 
mean daily gage height does not represent the average stage.

COOPERATION. Ga^e-height record furnished by Wisconsin & Minnesota Light & 
i Power Co.

Daily gage height, in feet, of Red Cedar River at Cedar Falls, Wis., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
I..............
2..............
3..............
4.... ..........
.5.... ......... ,
Q.... ..........
7..............
S.. ............
9..............

10.... ...... ....
11..............
12..............
13..............
M... ...........
15........ ......
16..............
17..............
18..............
19..............
20..............
21..............
 22..............
23
24...... ........
25..............
26.............
27........ ......
28..............
29........ ...... 
30.... .......... 
31... .. .........

Get.

2. .55
2.50
2.«0
2.45
 2.55
1.95
2.55
2.60
2.70
2.65
2.55
2.40
1.40
2.60
2.60
2.60
2.95
2.65
2. 65
1.85
2.86
2.95
2.55
2.«5
2.55
2.60
1.60
2.90
2.95 
2.95 
2,65

Nov.

2.60
2.55
1.46
2.75
2.95
2.95
2.85
2.65
3.45
1.40
2.75
3.20
3.30
3.25
3.30
3.25
1.95
2.60
2.70
3.40
1.65
2.75
2.65
1.95
2.65
2.60
2.65
2.«$5
2.70 
2.«0

Dee.

1.40
2.55
2.65
2.60
2.65
2.55
3.65
1.40
3.70
3.70
2.60
3.05
3.25
3.60
1.65
3.60
3.70
3.75
3.75
3.70
3.65
1.40
3.70
3.60
1 60
3.10
3.10
2.65
2.20 
3.55 
3.75

Jan.

2.05
2.65
2.60
2.55
1.40
2.65
2.60
3.60
2.60
3.55
3.60
1.40
3.65
3.75
3.70
3.65
3.70
3.70
1.40
2.65
2.60
2.70
2.75
3.65
3.80
1.40
2.75
2.70
2.70 
2.60 
3.60

Feb.

3.70
1.95
3.65
2.65
2.75
2.65
2.70
2.75
1.70
2.75
2 60
2.75
2.70
2.75
3.20
1.70
2.60
2.70
2.70
2.60
2.55
2.70
1.70
2.75
3.55
3.65
3.75
2.65

Mar.

2.75
1.40
2.65
3.75
2.65
2.65
2.70
2.55
2.00
2.60
2.65
3.80
3.75
3.70
3.65
4.45
4.95
4.45
4.35
4.35
4.45
4.35
4.20
4.05
3.95
3.95
3.90
4.15
4.00 
3.90 
4.05

Apr.

3.90
3.75
3.78
3.75
3.70
3.50
3.80
3.95
4.40
4.80
4.95
5.15
5.00
4.80
4.60
4.40
4.00
3.85
3.75
2.95
3.55
3.65
3.75
3.68
3.65
3.55
2.00
3.35
3.45 
3.55

May.

3.25
3.50
2.80
2.15
3.55
3.65
3.55
3.65
3.75
3.65
3.10
3.55
3.45
3.55
3.45
3.55
3.40
2.80
3.35
3.45
3.50
3.42
3.50
3.45
2.00
3.45
3.35
3.40
3.40 
2.75 
3.55

June.

1.85
3.65
3.55
3.65
3.55
3.60
3.70
1.40
3.65
3.70
3.65
3.55
3.45
3.65
2.00
3.60
3.65
3.60
3.55
3.65
3.70
2.00
3.70
3.65
3.60
3.55
3.65
3.55
1.40 
3.55

July.

3.65
3.60
3.60
1.55
2.55
2.55
3.75
3.45
3.35
3.40
3.55
3.50
1.65
3.65
3.65
3.55
3.45
3.35
3.50
1.60
3.25
3.35
3.40
3.30
3.20
2.75
1.60
3.55
3.60 
3.45 
3.55

Aug.

3.50
3.05
1.45
2.35
3.35
3.25
3.35
3.25
2.35
2.90
3.70^
3.55
3.40
3.45
3.55
3.40
1.90
3.55
3.65
3.55
3.50
3.50
3.50
1.40
3.45
3.40
3.35
3.45
3.35 
2.95 
1.40

Sept.

1.45
3.50
3.45
3.15
3.15
2.80
1.40
3.25
3.20
3.20

- 3. 15
3.25
2.45
1.40
3.15
2.35
2.45
2.35
2.25
2.20
.75

2.15
2.20
2.15
2.25
2.30
2.15
.75

2.30 
2.20
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Daily gage height, infect, of Red Cedar River at Cedar Falls, Wis.,for the years ending 
, Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30.............. 
31..............

Oct.

2.20
2.15
2.25
2.25
.75

3.10
2.75
3.40
2.20
3.35

3.40
1.75
2.15
2.75
2.25

2.20
2.15
2.75
.75

2.20

2.10
2.05
2.05
1.95
1.90

.75
2.15
2.35
2.15
2.20 
2.20

Nov.

2.20
1.50
3.20
3.40
3.35

3.40
3.25
3.35

.75
3.45

2 A(\

2.30
3.40
3.45
3.45

1.45
3.50
3.50
3.35
3.40

3.45
3.35

.82
3.60
3.40

3.35
2.10
2.15
2.15
1.30

Dec.

2.10
2 flfl

2.10
2.25
2.20

2.35
7>;

2.10
3.35
3.30

3 Ti

3.20
3.10
1.95
3.40

3.35
2.80

2 CC

2.00

1.18
2 KK

2.65
2.70

9 71
3.35
1.18
3.30
2.70 
2.25

Jan.

1 08
2 OK

2.80
1 08
3.45

2.35
2 OA

2 OK

2.30
2.35

7C

3 A.f\

3.55
3 CC

2.85
<? i<\
3.35

7C

2 DC

2.30

2 DC

2 OC

2.30
1.00

3.35
3.30
3 on

3.25
3.35 
2.35

Feb.

.75
2.45
2.40
2.35
2.35

2.30
1.85
.75

2.75
2.35

2 QA

2.35
2.35
2.45
1.50

2.30
2.25

2.30
2.25

2.35
1.45
2.35
2.35
2.30

2.75
3.40
2.90
1.40

Mar.

3.35
2.25
2.35
2.35
2.35

2.25
.75

2.35
2.25
2.35

2.25
2.35
2.60
1.50
3.35

2.35
3.40
3.35
3.45
3.55

2.05
3.65
3.70
6.15
7.20

7.20
6.95
6.50
6.10
5.60 
5.25

Apr.

4.65
4.45
4.40
3.80
3.90

3.60
3.45
3.35
3.30
3.40

1.70
3.25
3.45
3.45
3.45

3.35
3.45
2.60
3.45
3.40

3.35
3.38
3.45
3.40
2.00

3.55
3.65
3.55
3.55
3.45

May. ,

3.45
2.00
3.55
3.50
3.45

3.35
3.35
3.35

.75
3.45

3.55
3.85
4.05
4.05
4.00

3.00
3.80
3.75
3.75
3.65

3.65
3.75
3.20
3.75
3.70

3.60
3.55
3.55
3.50
1.90 
2.55

June.

3.55
3.55
3.55
3.45
3.45

2.00
3.35
3.00
2.50
2.45

3.55
3.65
1.70
3.65
3.75

3.80
4.30
4.80
4.70
4.00

3.80
3.75
3.65
3.75
3.65

3.75
3.60
3.95
4.65
4.90

July.

4.75
4.30
3.90
3.10
3.10

3.60
3.55
3.55
3.55
3.45

2.60
3.35
3.35
3.45
3.45

3.55
3.55
2.50
3.45
3.45

3.35
3.30
3.35
3.30
2.50

3.35
3.35
3.25
3.30
2.45 
2.40

Aug.

2.00
3.25
2.85
2.40
2.35

2.35
2.45
2.05
3.35
3.35

3.40
3.35
3.35
2.95
.75

3.35
3.30
3.40
3.30
3.20

3.25
.75

3.25
3.25
3.25

2.85
3.25
3.25
2.00
3.25 
2.45

Sept.

2.50
3.30
2.85
2.85
2.00

2.20
3.35
3.35
3.25
3.25

2.50
1.90
3.35
3.35
2.50

2.90
3.35
3.36
.75

3.45

3.35
3.50
3.45
3.40
3.30

.75
3.35
2.90
3.35
3.35

RED CEDAR RIVER AT MENOMONIE, WIS.

LOCATION. In sec. 21, T. 28 N., R. 13 W., 900 feet below power house of Wisconsin 
& Minnesota Light & Power Co., Menomonie, Dunn County, and 13 miles above 
confluence of Red Cedar and Chippewa rivers. Wilson Creek discharges from right 
into service reservoir just above station.

DRAINAGE AREA. 1,810 square miles, (measured on map issued by Wisconsin Geologi 
cal and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. June 17,1907, to September 3,1908; May 9,1913, to September 
30,1920.

GAGE. Barrett & Lawrence water-stage recorder with a wooden well and shelter; 
installed May 9, 1913, on right bank of river, 1 mile above site of old gage, which 
was attached to a highway bridge about 200 rods west of Chicago & Northwestern 
Railway station west of Menomonie; read from June 17, 1907, to September 3, 
1908. No relation between datums of the two gages. Gage inspected by E. 
Kausrud.

DISCHARGE MEASUREMENTS. Made from highway bridge 1 mile below gage.
CHANNEL AND CONTROL. Bed at gage composed of heavy gravel; bed at measuring 

section sandy and subject to shift. Left bank at gage high and not subject to 
overflow; right bank of medium height and is overflowed at flood stages; both banks 
high at measuring section and not subject to overflow.
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EXTREMES OF DISCHARGE. Maximum discharge during year ending September 30, 
1919, estimated 6,000 second-feet March 17 (water-stage recorder not operating 
satisfactorily); minimum stage, 2.02 feet at noon October 13 (discharge, 444 second- 
feet).

Maximum discharge during year ending September 30, 1920, estimated 14,000 
second-feet March 26 (maximum gage height was about 8.0 feet; water-stage 
recorder not operating satisfactorily); minimum stage recorded, 1.90 feet at 6 p. m. 
September 26 and 5 p. m. September 27 (discharge, 330 second-feet).

1907-8 and 1913-1920: Maximum discharge, estimated 14,000 second-feet 
March 26,1920 (maximum gage height was about 8.0 feet; water-stage recorder 
not operating satisfactorily); minimum stage recorded, 0.50 foot November 8, 
1907 (discharge, 100 second-feet).

REGULATION. Considerable diurnal fluctuation in stage at gage is caused by opera 
tion of power plants of Wisconsin & Minnesota Light & Power Co. at Menomonie 
and Cedar Falls. (See "Regulation " in station description for Red Cedar River 
near Colfax, Wis.).

ICE. Stage-discharge relation not affected by ice owing to relatively warm water dis 
charged from service reservoir.

ACCURACY. Stage-discharge relation changed during high water of March, 1919, but 
has been practically permanent since. Two rating5 curves used during 1919 and 
1920; one, applicable October 1,1918, to March 20,1919, well defined between 610 
and 1,910 second-feet and between 3,910 and 9,220 second-feet and extended out 
side these limits; the other, applicable March 21,1919, to September 30,1920, well' 
defined between 862 and 9,370 second-feet. Indirect method for shifting control1 
used May 15-20, 1919, with first of the above-mentioned rating curves as basis. 
Water-stage recorder operated satisfactorily except for brief periods. Daily dis>- 
charge ascertained by means of discharge integrator except as noted in footnote to 
tables of daily discharge. Records good except for periods during which gage 
was not in operation for which they may be subject to error.

Discharge measurements of Red Cedar River at Menomonie, Wis., during the years end 
ing Sept. SO, 1919 and 1920.

Date.

1919.

Oct. 24

1920. 
Mar. 28

Made by 

S.B.Soule"..... ........
.....do.................

.....do..................

Gage 
height.

Feet. 
2.38
2.46

6.00

Dis 
charge.

Sec.-ft. 
862
923

9,370

Date.

1920. 
Apr. 21

Sept. 28

Made by 

S. B. Soule"..... .......
W. G. Hoyt... .........

Gage
height.

Feet. 
3.13

62.07
2.83

Dis 
charge-..

Sec.-ft. 
1,950

59T
1,490

a Rather heavy growth of weeds in channel at measuring section. Water very sluggish in left third of 
channel. Control apparently normal.

i> Some uncertainty as to the mean gage height of this measurement on account of the flow having been 
increased at power plant during latter part of measurement.



122 SURFACE WATER SUPPLY, 1919-1920, PART V.

Daily discharge, in second-feet, of Red Cedar River at Menomonie, Wis., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11...... ......
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20.. ............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31

1919-20. 
1... ...........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12.. ..... ... 
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22...............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

1,080
1,190
1,150
1,540

71Q

625
925
925
890
884

872
849
504
520
801

680
943

1,000
1,080

658

796
1,070
1,120
1,020

993

1,050
fi^a
955

1,360
1,340
1,320

1,230
1,210
1,170
1,260

876

1,030
1,370
1,410
1,510
1,440

1,200
566

1,110
1,170
i non

Q7a
1,020

846
546
01 7

776
928

1,060
866
648

547
600
677
888

1,140
QQA

Nov.

QQQ

1,070
can

850
son

1,130
1 ton
1,160
1,420
1,030

780
1,280
1 ^fin
1 Q7n
1 9Qfl

1,270
O*7K

i nftn
1 030
I,'l80

1,210
1,070
1,090

070

714
1,170

1,060
1,090

1,000
QAQ

1,030
1,080
1,210

1 OAf\
1,510
1 540
1*050

Q9Q

1,150
2 nan

1,650
1,670

1,090
1,200
1 7on
1,640
1 son

1,560
1 440'685

1 300
i' sun

1,380
QS3

1,090
QAQ

513

Den.

791;
800

1,020
Q4S

1,050

965
976
702
QOO

1,250

1,280
1 040
1*130

"7O(>

1,030
1,120
1 080
1,200
1,140

1,020
ftftft
841

1 400J 670

665
1,040

Q47

1,030
1,140

AQ9
QA1

744
755
QQS\

Q*7e

593
Q7fi

1,370
1,270

1 340
1^300
1,200
1,210
1 9QA

1,000
QQK

$MO

845
707

532
910

1,010
945
578

1,150
1 ^flft

528
1,130
1,230

Q9n

Jan.

826
1,010
1 1QT1

961
706

714
74. o

915
QOK

1,010

1,100
735
7cc

1,050
1,100

1,040
1,040
1,060

ft sn
ftQO

1,150
1,130
1 000
1*080
1*560

R41
669

884
846

1,070

640
1,050
1,180

674
1 fUn

1,180
1,210
1 fifin
1,130
I ftfifi

507
OXO

1 260
1 3ftn
1,360

1,150
1,310

650
860

1,020

1 040'932
817

985
KAf)

715
1,160
1,120
1 060
I'lOO
1 If^rt

Feb.

1,090
626

1,140
1,130

962

827
772
868
629
692

805
807
904

1 440
l'410

1,230
70E

785
C9Q

1,220

1,040
1,080

860
876
956

1,420
1,670
1 iln

624
572

1,010
1,050

Q14

1,050
915
522

1,200

1,110
1 040
I'OOO
1,080
1 ion

i ion
1 f)A(\

873
900
848

1,080
1,130
1,010
1,120
1,120

1,220
1,280
1,290

706

Mar.

1,120
552
997
810
Q/V7

1 fUft

1 140
I'lGO

OCA

7QO783

OOQ

1,170
1,820
1 900'oss

4,800
6,000
5,500
5,400
S Oftft

5,100
4,900
3,910
3,280
2,720

2,140

3,630
3,510
2,100
2,320

1,010
1,060
1,080

918
1,120

747
838

1,120
1,090

1,130
1 ion
1,190

706
1,110

1,180
1,450
1,550
1,720
1,810

1,450
3.100
3,760
7,400

11,000

14,000
12,000
9,400
7 SRft
6,980
5 K^A

Apr.

2,420
2,080
1,910
1 Qfin
1 tun

1 14ft
2 660

' Q nQn
4 460
5,690

5,300
5,610
5,180
4 240
2 Q9n

2 QOf\

2 99n
2,020
2 inn

2,110
2,180
2,010
1,770
1,550

1,160
1 240
l'200
1,630
1,580

4,690
4,370
4,630
4,320
4,020

3,710
3,400
3,090
2,790
2,480

1,530
2 ft HA

2,480
2 030
3 QQA

2,580
2,310
1,710
1,550
2,450

2,080
1,670
1,830
2,120
1,660

2,520
2,150
1,600
1,900
1,890
.......

May.

1,120
1,140
1,520

965
QQQ

2,240
1 340
1 800
1 4WI

1,370

1 ton
1,710
2,020
2,010
2,000

1,060
1,080
1 Vln
1,720
1,180

1 QQA

1,320
1,270
1,310
1 1Qfl

1,120
1 1 ^

1 7WI
1,660
1 3^

1,120

1,610
8fi4

1,040
1,480
1,150

1,460
1,100
1,320

491
1,410

1,980
2,130
2,940
2,340
1,740

841
2,090
1,440
l'740
i un

1,550
1,790
2,700
2,290
2,350

1,940
1,760
1,570
1 4<tfi

790
1,050

June.

705
1 460
l'500
1,660
1 3ftn

1,430
1,730
1,100

987
1,050

1,680
1,190
l,02a

890

1,330
1,370
1 190
1,080
1 430

1,600
1,030
1,480
1,700
1,220

1,100
1,180
1,310

947
1,020

1 fiin
1*530
1,530
1,880
1,480

1,010
1,220
1,190
1,010

718

1,080
1,100

825
1,450
2,020

2,420
2,950
3,240
3,490
2,080

2,240
1,560
2,170
1,670
1,370

1,390
1,010
2,480
4,570
5,880

July.

QKft

1,120
1,130

967
1,020

910
1,820
1,320
1 4fin
1 Win

1 ion
1,280

071:
1,490
1 7fif»

1,430
1,220
1,350

1,060

1 04/1
1,410
1,560
1 9Qn
1,200

I QArt

1,060
1,490
1,600
1,680
1,620

5,520
3,840
3,160
1,820
2,110

2,280
1,730
2,150
2,290
2,290

2,260
2,170
1,560
1,630
1,680

2,220
2,370
2,040
2,050
2,270

2,320
2,250
2,240
1,550

885

1,600
1,530
1,430
1,160

732
514

Aug.

1 440
l'9W>

768
826

1 1 *U1

1,700
1 140
1,180
1,610
1,100

1 740
1*380
1,510
1,320
1,530

1,480
1,070
1,720
1*810
1,440

1,600
1 640
1,'910
1,050
1,110

1 190
1*630
1 3nn
1,310
1 3in

CCfi

926
1 080'909

755

QQO

876
697

1 140
1*260

1,180
1,200
1,070
1,070

474

1,130
1,060
1,440
1,300
1,320

1,350
1,130
1,340
1,380

972

999
985
898
715

1,040
912

Sept.

731
1,050
1,040
1,080
1,160

1,080
807
953

1,060
1,260

1,120
1,250
1*180

912
1,060

1,110
1,090
1,170
1,180
1,180

977
1,140
1,060
1,100
1,060

1,100
1,060

726
922

1,220

1,040
1,120

954
1,200

536

567
1,220
1,090
1,160

891

1,260
588

1,050
1,060
1,380

1,600
1,020

887
914
931

1,040
1,130
1,210
1,130
1,010

383
1,000
1,000
1,240
1,120

NOTE. Water-stage recorder records incomplete Mar. 16-22, 1919, and Mar. 24-28, 1920; discharge esti 
mated. Records also incomplete May 14, 1919, and Apr. 4-9,1920; discharge interpolated.
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Monthly discharge of Red Cedar River at Menomonie, Wis., for the years ending Sept.
SO, 1919 and 1920.

[Drainage area, 1,810 square miles.]

Mouth.

1918-19. 
October........ _ ............................

December.....................................

February......................................

April..........................................
May...........................................

July...........................................

September.....................................

The year.. ...............................

1919-20. 
October.......................................

February.. ....................................
March.........................................
April..........................................
May...........................................

July...........................................

September. ....................................

Discharge in second-feet.

Maximum.

1,540 
1,420 
1,400 
1,560 
1,670 
6,000 
5,690 
2.240 
1,730 
1,820 
1,910 
1,260

6,000

1,510 
2,240 
1,370 
1,360 
1,290 

14,000 
4,690 
2,940 
5,880 
5,520 
1,440 
1,600

14,000

Mi-nlTfliiny

504 
530 
665 
669 
626 
552 

1,160 
965 

. 705 
910 
768 
726

504

546 
513 
528 
507 
470 
706 

1,530 
491 
718 
514 
474 
383

383

Mean.

953 
1,040 

988 
946 

1,010 
2,580 
2,610 
1,420 
1,270 
1,330 
1,360 
1,060

1,380

1,000 
1,310 

967 
1,010 

986 
3,410 
2,670 
1,610 
1,940 
2,050 
1,040 
1,020

1,590

Per 
square 
mile.

0.527 
.575 
.546 
.523
.558 

1.43 
1.44 

.785 

.702 

.735 

.751 

.586

.762

.552 

.724 

.534 

.558 

.545 
1.88 
1.48 
.890 

1.07 
1.13 
.575 

. .564

« .878

Eun-oft in 
inches.

 

0.61 
.64 
.63 
.60 
.58 

1.65 
1.61 
.90 
.78 
.85 
.87 
.65

10.37

.64 

.81 

.62 

.64 

.59 
2.17 
1.65 
1.03 
1.19 
1.30 
.66 
.63

11.93

Days of deficiency in discharge of Red Cedar River at Menomonie, Wis., for the years end~
ing Sept. SO, 191^-1920.

Discharge in second-feet.

250..........................
300..........................
350..........................
400..........................
460..........................
530..........................
610..........................
700..........................
800..........................
920..........................
1,060.........................
1,200.........................
1,400.........................
1,700.........................
2,200........................
3,000.........................
4,500................... ....
6,000.........................
8,000.........................
10,000........................
12,000...................... .
14,000........................
16,000........................

Mean discharge (sec.-ft.) .....

Days of deficient discharge.

1913-14

0 
1 
2 
4 

13 
29 
49 

105 
159 
215 
260 
294 
342 
355 
359 
364 
365

1,320 
6,700 

354

1914-15

0 
1 
1 
3
8 

22 
44 
97 

161 
205 
261 
297 
327 
349 
360 
365

1,360 
5,600 

398

1915-16

0 
1 
2 
2 
2 
2 
5 
6 

16 
46 
98 

187 
259 
287 
319 
347 
353 
358 
360 
361 
366

1,590 
11,800 

298

1916-17

0 
2 
5 

23 
62 

120 
197 
253 
308 
331 
346 
351 
357 
361 
365

1,240 
7,640 

480

1917-18

0 
6 

24 
43 
72 

111 
171 
253 
310 
330 
339 
349 
355 
361 
364 
365

1,060 
6,970 

425

1818-19

0 
4 

13 
30 
61 
86 

130 
244 
296 
334 
345 
351 
355 
362 
365

1,380 6,000' 
504

1919-20

0 
1 
1 
9 

22 
31 
44 
77 

128 
191 
236 
280 
312 
340 
353 
359 
362 
363 
364 
365 
366

1,590 
14,000 

383

Oct. 1, 1913, to 
Sept. 30, 1920.

Total 
days.

0 
1 
2
5 

12 
48 

109 
213 
387 
702 

1,126 
1,605 
1,950 
2,162 
2,340 
2,448 
2,498 
2,533 
2,547 
2,549 
2,555 
2,556 
2,557

Per 
cent of 
time.

0.0 
.0 
.1 
.2 
.5 

1.9 
4.3 
8.3 

15.1 
27.5 
44.0 
62.8 
76.3 
84.6 
91.5 
95.7 
97.7 
99,1 
99.6 
99.7 
99.9 

100.0 
100.0

10570& 23  9
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TREMPEALEAU RIVER AT DODGE, WIS.

LOCATION. In sec. 11, T. 19 N., R. 10 W., at highway bridge in Dodge, Trempeajeau 
County, 9 miles above mouth of river.

DEAINAGE ,AREA. 633 square miles (measured on map issued by Wisconsin Geo 
logical and Natural History Survey, edition of 1911; scale, 1 inch 6 miles).

RECORDS AVAILABLE. December 13, 1913, to September 30, 1919*, when station was 
discontinued.

GAGE. Chain gage attached to downstream side of bridge; read by F. E. Shappee.
DISC'HARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand; likely to shift. Banks of medium 

height and may be overflowed during extreme floods.
EXTREMES OP DISCHARGE. Maximum daily discharge during year, estimated about 

10,000 second-feet March 17 (high water prevented reading gage); minimum 
discharge, estimated 120 second-feet February 10 (stage-discharge relation af 
fected by ice).

1914-1919: Maximum stage recorded, 8.35 feet June 9, 1914 (discharge, 3,360 
second-feet); on March 17, 1919, the stage rose considerably above 9.5 feet (esti 
mated discharge, 10,000 second-feet); minimum discharge, estimated 105 second- 
feet February 4 and 5, 1918 (stage-discharge relation affected by ice).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. No power plants above station have sufficient capacity to affect nat 

ural flow of river.
ACCURACY. Stage-discharge relation not permanent; seriously affected by ice. 

Shifting-channel method used during open-water periods throughout the year; 
basic rating curve, well defined between 240 and 1,650 second-feet. Gage read to 
hundredths twice daily except during winter, when it was read irregularly three 
or four times a week. Daily discharge ascertained by indirect method for shift 
ing control'except as indicated in footnote to table of daily discharge. Records 
poor.

Discharge measurements of Trempealeau River at Dodge, Wis., during the period Oct. 1,
1918, to Oct 12, 1919.

Date.

Nov. 14
Jan. 24o
Feb. 246
Apr. 15

Made by 

S. B. SouM.............
R. 8. Huffman.........
.....do..................
S.B. SouW.... .........

Gage 
height.

Feet. 
1.54
2.45
2.53
4.16

Dis 
charge.

Sec.-ft. 
235
269
212
455

Date.

Apr. 29
June 2:>
Oct. 12

Made by  

S. B. Soul(§.............
.....do..................
.....do..................

Gage

Feet. 
3.52
4.08
2.38

Dis 
charge.

Sec.-ft. 
327
632
236

a Complete ice co" er at control and measuring section.
6 Made from bridge and ice; incomplete ice co er at contiol.



UPPER MISSISSIPPI RIVER BASIN,

Daily discharge, in second-feet, of Trempealeau River at Dodge, Wis.,for the year ending
Sept. SO, 1919.

Day.

1............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.. ...........
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

224
202

181
171

176
181
181

202

91 Q

224
224
224
213

202
202
191
181
176

171
181
202
236
260

272
272
260
248
213
213

Nov.

191
181
171
162
213

236
213
202
191
181

202
213
224
260

248
236
236
213
202

181
181
171

150

Dec.

136
136
136
9Qfi

358

358
4S3
333
000

358

296
272
272
296
284

260
191
260
195
272

284
224
235
235
235

225
215
190
190
190
190

Jan.

170
155
155
155
155

155
155
155
155
.155

165
170
180
190
200

215
220
230
235
240

250
260
265
270
265

260
250
235
210
200
190

Feb.

170
155
170
190
195

9flfl

180
160
140
120
1QC

145
155
335
QQA

460
365
270
265
260

235
240
250
215
200

160
145
190

Mar.

170
160
155
170
180

175
170
175
195
215

410
ftQK

Q^fl

1,310
1,950

5.600
10,000
3,530
2,180
1,430

1,450
825
747
669
616

616
590
511
485
459
433

Apr.

408

433
459
408

383
511
642
669
669

AQC

616
511
459
JOQ

AKQ

f\f\A

642
642
590

511
459
459
408
358

333
308
308
308
408

May.

358
QKQ

QQO

308
308

408
408
383
358
3fi8

284
272
272
260
260

979

284
284
296
284

272
248
284
284
272

248
248
236
224
224
213

June.

91 q
nan

296
979

308

308
3fi8
9OR

284
308

883
408
383
oqq

AQK

773
459
son

358
308
272
260
260

236
224
213
191
181

July.

91 Q
91 Q
91 Q
OylO

284

260
248
913
OftO

191

191
191
181
260
OCA

236
99J.

202
181
171

213
191
181
171
181

181
162
162
181
153
358

Aug.

358
284
979

358
fifiQ

fi49

537
296
260
99J.

909

191
213
202
191

202
202
213
213
236

308
459
358
213
213

224
202
191
191
191
191

Sept.

\ 181
\ i ai
181
191
191

181
181
171
99fi

4ASI

38$
284
260'
248

21*
213.
35»
202;

22*
23&
224
224!
191

181
181
181
181
191

NOTE. Stage-discharge relation affected by ice Dec. 23 to Mar. 15; discharge ascertained by means of 
gage heights, discharge measurements, observer's notes, and weather records. Gage not read Oct. 6,13, 
20, and Mar. 23; discharge interpolated. Gage not read Nov. 24-30 and Mar. 17; discharge estimated 
Braced figure shows mean discharge for period indicated.

Monthly discharge of Trempealeau River at Dodge, Wis.,for the year ending.Sept. SO, 1919.

[Drainage area, 633 square miles.]

Month.

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

272

433 
270 
460 

10,000 
695 
408 
825 
368 
669 
408

10,000

Minimum.

171

136 
155 
120 
155 
308 
213 
181 
153 
191 « 
171

Mean.

209 
192 
254 
202 
218 

1,200 
483 

 a 292
m. 35° m 210
W 281 

223

344

Per 
square 
mile.

0.330 
.303 
.401 
.319 
.344 

1.90 
.763 
.461 
.553 
.332 
.444 
.352

.543

Kun-off in
inches.

0.38 
.34 
.46 
.37 
.36 

2.19' 
.85 
.53 
.62 
.38 
.51 
.39-

7.3*
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Days of deficiency in discharge of Trempealeau River at Dodge, Wis.,for the years ending
Sept. SO, 1915-1919.

Discharge in second-feet.

120.............................
140.............................
160.............................
180.............................
200.............................
220.............................
240.............................
260.............................
280.............................
300.............................
320.............................
340.............................
360.............................
380.............................
400.............................
450.............................
500.............................
550.............................
 600.............................
800.............................
1,000............................
2,000............................
3,000............................
5,000............................
10,000...........................

Hean discharge (sec.-ft.) ........

Days of deficient discharge.

1914-15

12 
24 
79 

121 
144 
158 
180 
203 
222 
222 
235 
262 
291 
299 
310 
341 
349 
365

405 
1,560 
o!91

1915-16

8 
27 
42 
64 
86 

121 
142 
162 
184 
194 
202 
231 
259 
271 
291 
322 
342 
364 
365 
366

476 
3,080 

191

1916-17

3 
13 
33 
56 
82 

116 
141 
167 
179 
202 
218 
236 
253 
262 
276 
292 
310 
320 
332 
349 
353 
365

354 
1,640 

120

1917-18

12 
28 
46 
69 
83 

124 
156 
197 
222 
249 
268 
274 
285 
287 
293 
309 
313 
318 
319 
336 
346 
359 
364 
365

366 
3,280 

105

1918-19

1
6 

31 
56 

118 
164 
200 
229 
247 
267 
279 
285 
298 
299 
305 
319 
329 
334 
338 
354 
357 
361 
362 
363 
365

344 
olO.OOO 

ol20

Oct. 1, 1914, to 
Sept. 30, 1919.

Total
days.

16 
47 

110 
181 
303 
455 
618 
778 
878 
997 

1,087 
1,160 
1,242 
1,264 
1,311 
1,413 
1,502 
1,542 
1,590 
1,702 
1,747 
1,814 
1,821 
1,824 
1,826

Per cent 
of time.

0.9 
2.6 
6.0 
9.9 

16.6 
24.9 
33.8 
42.6 
48.1 
54.6 
59.5 
63.5 
68.0 
69.2 
71.8 
77.4 
82.3 
84.4 
87.1 
93.2 
95.6 
99.3 
99.7 
99.9 

100.0

'

t Approximate.
BLACK RIVER AT NEILLSVILLE, WIS.

LOCATION. In sec. 15, T. 24 N., R. 2 W., at lower highway bridge in Neillsville, 
Clark County- O'Neill Creek enters from left 1 mile above gage, and Cunning- 
ham Creek, also from left, about 1J miles below.

DRAINAGE ABBA. 774 square miles (measured on map issued, by Wisconsin Geo 
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. April 6, 1905, to March. 31,1909; December 11, 1913, to Sep 
tember 30, 1920.

GAGE. Chain gage fastened to downstream side of highway bridge; read by A. 
'Bissell.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading in 
vicinity of bridge.

 CHANNEL AND CONTROL. Bed composed of heavy gravel and rock. Control at head 
of rapids, a few hundred feet below gage. Banks high and rocky; will not be 
overflowed at gage section.

.EXTREMES OF DISCHARGE. Maximum open-water stage recorded during year end 
ing September 30,1919,11.4 feet at 6 a. m. June 24 (discharge, 8,980 second-feet); 
minimum discharge, estimated 30 second-feet February 7-12 (stage-discharge 
relation affected by ice).

Maximum stage recorded during year ending September 30, 1920, 15.2 feet at 
6 a. m. March 26 (discharge, 18,400 second-feet); minimum stage recorded, 1.90 
feet at 7 p. m. August 28 (discharge, about 26 second-feet).

1905-1909 and 1913-1920: Maximum stage recorded, 19.8 feet June 6, 1905 
(discharge, about 29,400 second-feet); minimum discharge probably somewhat 
less than 5 second-feet in February, 1918 (stage-discharge relation affected by ice). 

It is probable that the maximum discharge during flood of October 6, 1911, 
exceeded 29,000 second-feet, but no data are available regarding the stage at the 
gage section.
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REGULATION. Several dams on Black River and its tributaries upstream from Neills 
ville are used to create a head for developing power. Operation of these plants 
causes a slight diurnal fluctuation at gage, especially during winter, when the 
flow is at a minimum.

ACCURACY. Stage-discharge relation practically permanent except as affected by 
ice. Rating curve used during 1919, fairly well denned between 40 and 14,000 
second-feet; curve used during 1920 is a revision of the 1919 curve above 11 feet 
(discharge, 8,300 second-feet) and is fairly well defined between 40 and 16,000 
second-feet. Gage read to hundredths twice daily. Stage-discharge relation 
affected by ice, November 30,1918, to March 16,1919, and November 27,1919, to 
March 20,1920. Daily discharge for these periods ascertained by applying to 
rating table mean daily gage height corrected for ice effect by means of discharge 
measurements, observer's notes, and weather records. Open-water records fair 
except for extreme low stages for which they are poor; winter records poor.

Discharge measurements of Black River at Neillsville, Wis., during the years ending Sept.
SO, 1919 and 1920.

Date.

1919. 
Jan. 60
Feb. 7«
Mar. 3o
July 7
Oct. 27
Dec. 9«

Made by  

W. G. Hoyt... .........
R. S. Huffman.........
.....do.................
S. B. Soute...... .......

.....do. ................
J. W. Harris...........

Gage 
height.

Feet. 
4.95
2.61
3.40
3.12
4.33
3.42

Dis 
charge.

Sec.-ft. 
185
30
34

176
588
102

Date.

1920.

Feb. 25«
Mar. 27

Made by 

.....do.................
S. B. Soule.. ...........

Gage

Feet. 
3.80
3.85

13.58

Dis 
charge.

Sec.-ft. 
95. T
93

14,100

« Complete ice cover at control and measuring section.

Daily discharge, in second-feet, of Black River at Neillsville, Wis., for the years ending'
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...... .......
2.............
3.............
4.............
5.............

6..... ........
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15... t .........

16.............
17.............
18.............
19.............
20.............

21.............
22.............
28.............
24.............
25.............

26.............
27.............
28.............
29
30............'.
31.............

Oct.

68
60
64
65
60

63
57
58
71
81

120
116
108
130
122

110
92
87
84
84

70
70
73
64
64

71
97
116
222
535
485

Nov.

416
354
334
315
510

485
395
510
660
770

635
560
416
354
334

296
278
278
374
416

374
334
254
184
195

139
157
157
157
155

Dec.

145
145
145
145
145
145~

145
150
160
170

185
200
215
230
245

260
270

280
280

415
950

1,500
1,220
950

890
460
375
295
280
260

Jan.

230
220
210
200
190

185
180
175
170
165

160
155
150
145
140

140
135
130
130
125

120
120
115
115
110

110
105
105
100
95
90

Feb.

85
80
70
55
4C

35
30
30
30
30

30
on

50

120

50
85
120
120
145

160
170
145
120
85

70
50
40

Mar.

35
35
35
35
35

35
35
35
40
60

85
115
145
200
260

5,000
3,680
3,460
3.260
5,960

6,120
4,700
3.790
3,360
2,760

3,060
3,160
2,660
1,980
1,720
1.640

Apr.

1,290
1,080
950
950

1,220

1,890
3,060
7.280
6,280
7,110

7.960
5,640
3,570
2,460
1,800

1,430
1.360
1,500
1,150
1,150

1,010
890
770
610
610

460
374
374'334

296

May.

315
460
585
535
585

770
1,150
950
830
635

460
374
296
238
296

184
2,260
1,720
1,220
770

535
416
438
890
890

635
485
331
238
413
173

June.

167
315

2,260
1,570

890

770
660
535
485
416

438
1,150
1,360

890585'

395
395
278
560
395

296
395
315

7,960
6,600

5,000
2,960
1,570
950
610

July.

278
228
184
416
162

142
144
132
122
54

112
92
83
84
81

60
64
53
53
44

47
44
42
47
42

46
64
78
81
83

395

Aug.

1,570
1,430
890
660
510

438
1,890
3,910
2,160
1,010

585
395
278
231
228

204
173
144
130
134

132
157
210
170
132

100
86

296
60
60
59

Sept.

47
45
48-
48
83

94
83
6&
6&
76-

60
64
66
45
42

49
42
3&
36
53-

50
57
5fr
53
60=

66-
64
69
64
98-
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Daily discharge, in second-feet, of Black River at Neillsville, Wis.,for the years ending 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1.... .........
2.............
3.............
4.............
5.............
6............
7.............
8............
9.............

10.............
11...:.........
12............
13.............
14.............
15.............
16.............
17.............
18.............
19.............
20.............
21.............
22.............
23.............
24.............
25.............
26.............
27.............
28.............
29.............
30.............
31.............

Oct.

254
234
510
416
334
244
192
160
144
130
122
216
142
112
104
102
on
90
70
5ft

87
118
125
125
296
635
635
438
354
610

3,460

Nov.

3,680
2,360
1,570
1.150
1,010

890
770
710
685

5,640
6,280
5,000
2,760
1,640
1,080

890
685
585
485
416
460
416
438
374
296
01 9

215
170
170

Dec.

170
160
160
145
140

125
120
110
100
on
90

100
90
85
85
85
on

100
110
inn
100
100

85
80
80
85
75
85
85
75

Jan.

65
60
55
45
40
40
45
tJC\

50
60
60
60
60
65
65
70
70
70
70
75
85
Oft

90
iftft
mft

100
85
85
75

70
70

Feb.

70
75
75

85
85
on
90
Q5

95
100
100
95
Q5
90
Oft

on
85
80
80
75
75
on

85
on
95
05
05
90
90

Mar.

90
90
90
90
90
90
85
85
85
85

100
145
230
295
460
710
Q5ft

1 220
1,570
1,800
2,160
3,160
6,600
9,410

11,900
17 f\flft
13,200
9,410
7,280
5,640
3.680

Apr.

2,860
2,860
2,560
2,260
1,720
1,430
1,220

830
710
660
710
770
710
635
560
510
460
416
V7i

374
334
416

2,860
4,290
2,860
1,980
1,360
1,080

890
710

May.

585
460
416
354
278
247
222
198
187
195

3,260
2,660
1,640
1,080

710
535
416
334
438
890

1,150

3,360
2,560
1,640
1,010

685
460
334
244
204

June.

170
132
110
94
73
70
73
58
69
71
78

354
890

1,010
1,720
8,130
8,470
5,320
2,960
1,640
1,150

710
510
416
296
231
198
222

1,570
4,030

July.

2,360
1,500
1,010

820
535
354

296
315
334
228
165
139

1,080
535
244
139
97
58
64
71
47
M

50
37
43
36
35
38
35
35

Aug.

35
34
34
34
34
33
35
40
38
38
36
36
36
36
36
36
50
41
34
29
28
27
37
28
28
27
26
26
27
29
29

Sept.

29
29
29
30
31
34
35
35
35
47
42
46
41
32
30
32
qe

35
35
35
36
so
CO

46
50
CO

43
38
47
4n

Monthly discharge of Black River at Neillsville, Wis.,for the years ending Sept. SO, 1919
and 1920. 

[Drainage area, 774 square miles.]

Month.

'1918-19. 
October. .......................................

December. ....................................

February. .....................................

April ..........................................
May...........................................
June...........................................
July...........................................

The year. ................................

1919-20. 
October. ......................................

March .........................................
April..........................................
May...........................................

July...........................................

The year.... .............................

Discharge in second-feet.

Maximum.

535 
770 

1,500 
230 
170 

6,120 
7,960 
2,260 
7,960 

416 
3,910 

98

7,960

3,460 
6,280 

170 
100 
100 

17,500 
4,290 
3,360 
8,470 
2,360 

50 
52

17,500

Minimum.

57 
139 
145 
90 
30 
35 

296 
173 
167 
42 
59 
35

30

50 
170 

75 
40 
70 
85 

334 
187 
58 
35 
26 
29

26

Mean.

Ill
360 
372 
146 
77.7 

1,850 
2,160 

648 
1,370 

115 
595 
58.3

657

342 
1,370 

104 
68.5 
87.0 

3,170 
1,310 

898 
1,360 

357 
33.4 
38.0

763

Per 
square 
mile.

0.143 
.465 
.481 
.189 
.100 

2.39 
2.79 

.837 
1.77 
.149 
.769 
.075

.849

.442 
1.78 
.134 
.089 
.112 

4.10 
1.70 
1.16 
1.76 
.461 
.043 
.049

.986

Run-oft 
in inches.

0.16 
.52 
.55 
.22 
.10 

2.76 
3.11 
.96 

1.98 
.17 

, .89 
.08

11.50

.51 
1.99 
.15 
.10 
.12 

4.73 
1.90 
1.34 
1.96 
.53 
.05 
.05

13.43
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Days of deficiency in discharge of Black River at Neillsville, Wis., for the years ending
Sept. SO, W15-1920.

Discharge in second-feet.

10............................
20............................
35............................
55............................
80............................
110...........................
150...........................
200................. . . ....
250...........................
300...........................
350...........................
400...........................
450...........................
500...........................
550...........................
600...........................
700...........................
1,000......'.................
1,400........................
2,000........................
5,000........................
'10,000.......................
15,000.......................
20,000.......................

Days of deficient discharge.

1914-15

20 
47 
81 

135 
176 
202 
220 
228 
235 
248 
254 
260 
261 
271 
285 
300 
324 
342 
363 
365

549 
5,640 

«36

1915-16

15 
47 
98 

132 
156 
188 
205 
211 
219 
223 
226 
231 
233 
239 
251 
268 
293 
317 
355 
363 
366

902 
11,000 

28

1916-17

60 
136 
166 
207 
229 
258 
266 
277 
284 
292 
301 
303 
305 
307 
310 
315 
322 
329 
359 
365

519 
6,940 

25

1917-18

59 
59 
81 

.130 
157 
186 
205 
213 
224 
240 
249 
277 
286 
293 
294 
298 
302 
314 
328 
351 
359 
365

475 
7,620 

«5

1918-19

16 
45 
87 

117 
161 
191 
206 
226 
234 
250 
260 
269 
275 
281 
290 
309 
322 
336 
356 
365

657 
7,960 

30

1919-20

27 
80 

113 
182 
202 
216 
230 
237 
244 
251 
262 
268 
274 
277 
285 
303 
318 
330 
352 
363 
365 
366

763 
17,500 

26

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

59 
59 

219 
485 
702 
959 

1,129 
1,268 
1,351 
1,419 
1,465 
1,541 
1,589 
1,624 
1*642 
1,673 
1,723 
1,809 
1,907 
2,005 
2,144 
2,186 
2,191 
2,192

Per cent 
of time.

2.7
2.7 

10.0 
22.2 
32.1 
43.7 
51.5 
57.8 
61.7 
64.8 
66.8 
70.3 
72.4 
74.2 
74.9 
76.4 
78.7 
82.6 

/ 87.1 
91.7 
97.9 
99.7 
99.9 

100.0

Approximate.

LA CROSSE RIVER HEAR WEST SALEM, WIS.

LOCATION. In sec. 32, T. 17 N., R. 6 W., at highway bridge 2 miles west of West 
Salem, La Crosse County, and 10 miles above mouth of river. Dutch Creek 
enters from right 6 miles above station.

DRAINAGE ABBA. 412 square miles (measured on map issued by Wisconsin Geo 
logical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. December 22, 1913, to September 30, 1920.
GAGE. Chain gage fastened to concrete guardrail on upstream side of bridge; read 

by Henry Schucht.
DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached or by 

wading.
CHANNEL AND CONTROL. Bed composed of heavy gravel and rock and free from 

vegetation. Right bank high and not subject to overflow; left bank above the 
gage low, and subject to overflow at flood stages. Control for low stages is a 
rocky riffle with a fall of about 6 inches; is apparently drowned out at a stage 
of about 2.2 feet, causing a reversal in the rating curve.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem 
ber 30, 1919, 8.45 feet at 6 p. m. March 16 (discharge, about 3,620 second-feet); 
minimum stage, 1.05 feet at 6 p. m. July 20 (discharge, 135 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.65 feet at 
7 a. m. June 17 (discharge, about 2,390 second-feet); minimum discharge, esti 
mated 100 second-feet January 4 (stage-discharge relation affected by ice).

1913-1920: Maximum stage recorded, 8.45 feet at 6 p. m. March 16, 1919 (dis 
charge, about 3,620 second-feet); minimum discharge, estimated 100 second-feet 
January 4,1920 (stage-discharge relation affected by ice).

ICE. Stage-discharge relation seriously affected by ice.
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REGULATION. Diurnal fluctuation at gage amounting at low stages to from 0.10 to 
0.40 foot, is caused by operation of power plants, especially at Neshonock dam 
a few miles above station.

ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating 
curve well defined between 175 and 1,300 second-feet and fairly well defined 
between 1,300 and 2,200 second-feet. Gage read to quarter-tenths twice daily. 
Daily discharge ascertained by applying mean daily gage height to rating table 
except for periods, December 24, 1918, to January 25, 1919, February 1-10, 
February 27 to March 13, 1919, and December 1, 1919, to March 23, 1920. during 
which stage-discharge relation was affected by ice, for which it was ascertained 
by applying to rating table mean daily gage height corrected for ice effect by 
means of discharge measurements, observer's notes, and weather records. Open- 
water records good except for low stages, for which they are fair; winter records fair.

Discharge measurements of La Crosse River near West Salem, Wis., during the years ending
Sept. 30,1919 and 1920.

Date.

1919.
Jan. 25<t
June 19

20
Dec. 206

Made by 

R. S. Huffman.........
S. B. Soule".. ...........
.....do.................
J. W. Harris...........

Gage 
height.

Feet. 
1.98
1.81
1.71
2.42

Dis 
charge.

Sec.-ft. 
257
306
OQ1

217

Date.

1920.
Jan. 246
Feb. 266
May 27
Sept. 23

Made by 

J.W.Harris...........
.....do.................
W. G. Hoyt............
S. B. Soule............

Gage 
height.

Feet. 
2.82
2.7
1.86
1.49

Dis 
charge.

Sec.-ft. 
212
231

c388
242

o Small amount of ice on control section.
6 Complete ice cover at control and measuring section.
c Mean of results of two measurements.

Daily discharge, in second-feet, of La Crosse River near West Salem, Wis., for the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..... .........
2..............
B.... ..........
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............20.;............
21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
81..............

Oct.

244
241
244
244
241

212
248
241
241
248

248
248
200
248
241

248'241

244
226
184

268
234
234
268
268

288
241
371
416
350
328

Nov.

308
288
248
328
328

328
308
288
288
230

288
288
268
248
288

288
248
308
308
288

288
288
268
248
288

328
288
248
248
394

Dec.

248
328
308
288
268

288
288
248
288
328

350
371
371
371
328

171

328
328
288
308

328
288
328
330
330

310
290
290
290
290
290

Jan.

250

288
328
328
371
308
308

Feb.

260

 

288
241
288
416
438

V71

328
328
288
234

288
268
234
248
248

288
330
680

Mar.

640
595
530
485
440

4.1 <;

395
370
370
370

505
750
890
972

1,090

2 360
2' 480
1,190
835
528

506
438
371
416
394

394
371
350
350
268
308

Apr.

308
308
308
328
308

248
350
416
528
528

551
528
394
416
416

416
506
528
528
416

394
394
350
394
328

288
288
268
371
288

May.

237
223
288
268
328

328
416
506
416
328

288
268
268
268
288

248
268
248
268
268

268
237
288
288
268

268
268
268
230
241
237

June.

196
308
371
350
371

350
350
308
350
461

551
528
394
308
288

328
461
394
350
308

308
248
288
248
241

244
234
226
187
212

July.

206
226
209
184
209

187
219
248
248
216

212
206
170
234
288

288
248
230
216
164

219
206
206
196
193

196
170
212
187
196
220

Aug.

288
268
230
226
248

394
328
288
268
181

230
200
206
209
248

268
288
328
288
248

248
308
248
162
219

230
216
193
187
206
168

Sept.

196
206
206
206
187

193
173
196
212
219

234
230
244
193
244

226
219
206
200
209

212
241
234
241
21ft

212
193
177
248
288
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Daily discharge, in second-feet, of La Crosse River near West Salem, Wis,,for the years 
ending Sept. 30,1919 and 1920 Continued.

'Day.

1919-20. 
1..... .........
2..............
3..............
4..............
5..............
6..............
7..............
8..............
9..............
10..............
11..............
12..............
13..............
14..............
15..............
16..............
17..............
18..............
19..............
20..............
21..............
22..............
23..............
24..............
25..............
26..............
27..............
28..............
29..............
30..............
31..............

Oct.

248
248
234
241
244
288
268
248
230
230
234
209
230
248
226
226
219
226
206
268
248
244
226
193
241
226
268
268
288
328
VIA.

Nov.

715
573
416
371
350
328
328
288
288
461
715
779
506
416
461
308
371
328
328
328
328
288
241
288
328
288
268
288
219
196

Dec.

210
250
310
350
310
235
195
180
180
175
175
175
175
175
175
175
175
175
175
175
115
150
150
170
140
165
170
150
135
170
160

Jan.

120
120
115
100
130
150
135
160
150
170
170
230
205
220
145
175
160
155
165
165
155
145
135
140
130
160
145
150
150
150
140

Feb.

145
155
165
150
155
150
170
155
175
180
170
150
125
135
130
150
120
105
115
135
135
135
160
145
140
180
195
195
195

Mar.

195
195
195
195
195
195
195
195
195
195
250
270
290
330
350
395
415
460
505
550
595
715
715
678
678
779
862
807
678
595
551

Apr.

506
595
749
638
551
484
416
394
384
394
350
394
371
371
350
350
328
288
308
371
461
461
416
416
328
371
371
371
350
328

May.

328
268
288
308
288
288
288
268
222
308
328
371
438
371
328
268
328
308
288
288
248
328
371
616
678
506
394
328
308
219
288

June.

219
268
268
268
268.
199
248
288
328
308
288
328
230
416

1,230
2,120
2,300
1,550
1,060
779
749
749
749
616
506
461
371
438
779

1,190

July.

779
715
528
394
394
416
573
616
528
506
394
371
308
308
308
288
308
216
328
288
288
288
26S
268
223
241
248
244
216
238
241

Aug.

190
245
248
230
240
237
230
216
268
268
230
245
237
237
230

, 248
240
215
208
208
215
184
222
239
208
215
223
240
187
223
230

Sept.

230
208
174
176
190
202
230
237
230
208
248
176
244
223
215
222
222
230
176
202
244
230
219
226
212
160
193
181
187
193

NOTE. Braced figures show mean discharge for periods indicated.

Monthly discharge of La Crosse River near West Salem, Wis.,for the years ending Sept.
30, 1919 and 1920. 

[Drainage area, 412 square miles.]

Month.

1918-19. 
October.................... . .........
November.....................................
December.....................................
January ...................................
February......................................
March.
April........... ...... .
May......................

July........................
August ..................
September. .................................

The year ................................

1919-20. 
October. ...............
November...................................
December.............. .
January .....................................
February......................................
March..................................... .
April..........................................
May........................... ........ ..
June........................ . ...... ...
July........................
August........................................
September. ....................................

Discharge in second-feet.

Maximum.

416 
394 
371

680 
2,480 

551 
506 
551 
288 
394 
288

2,480

394 
779 
350 
230 
195 
862 
749 
678 

2,300 
779 
268 
248

2,300

Minimum.

184 
230 
248

234 
268 
248 
223 
187 
164 
162 
173

193 
196 
115 
100 
105 
195 
288 
219 
199 
216 
184 
160

100

Mean.

258 
288 
312 
264 
300 
657 
390 
286 
325 
213 
246 
215

313

248 
380 
188 
153 
152 
433 
416 
337 
652 
365 
228 
210

313

Per 
square 
mile.

0.626 
.699 
.757 
.641 
.728 

1.59 
.947 
.694 
.789 
.517 
.597 
.522

.760

.602 

.922 

.456 

.371 

.369 
1.05 
1.01 
.818 

1.58 
.886 
.553 
.510

.760

Run-off 
in 

inches.

0.72 
.78 
.87 
.74 
.76 

1.83 
1.06 
.80 
.88 
.60 
.69 
.58

10.31

.69 
1.03 
.53 
.43 
.40 

1.21 
1.13 
.94 

1.76 
1.02 
.64 
.57

10.35
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Days of deficiency in discharge of La Crosse River near West Salem, Wis., for the years ending
Sept. SO, 1915-1920.

Discharge in second-feet.

100...........................
110...........................
120...........................
130...........................
140...........................
150...........................
160.................. . .
170...........................
180.................. .
190.......................!...
200...........................
210...........................
230..................
250...........................
270...........................
300.........................
350...........................
400...........................
500...........................
700...........................
1,000.........................
1,500................... .
2,000.........................
3,000....................

Days of deficient discharge.

1914-15

0 
21 
33 
46 
46 
79 
95 

125 
190 
208 
232 
277 
294 
332 
351 
365

307
862 

a 155

1915-16

0 
2
4 
7 

26 
34 
70 
99 

119 
181 
267 
298 
328 
345 
361 
365 
366

347 
1,690 

170

1916-17

0 
1 
1 
3
8 

17 
29 
44 
62 
72 
86 

136 
160 
211 
280 
305 
334 
349 
357 
360 
363 
365

336
2,480 

130

1917-18

0
1 
3 
8 

13 
15 
18 
22 
24 
33 
58 

132 
174 
207 
286 
302 
316 
338 
349 
360 
362 
365

362 
2,300 

125

1918-19

0 
5 
7 

15 
29 
43 
72 

154 
191 
238 
297 
323 
340 
357 
361 
363 
363 
365

313
2,480 

162

1919-20

0 
2
5 
9 

19 
28 
45 
55 
79 
87 

108 
118 
147 
197 
215 
239 
273 
303 
320 
344 
360 
363 
364 
366

313 
2,300 

100

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

0 
2
5 

11 
23 
39 
87 

127 
183 
221 
328 
395 
558 
908 

1,067 
1,308 
1,680 
1,825 
1,970 
2,084 
2,153 
2,176 
2,183 
2,192

Per cent 
of time.

0.0 
.1 
.2 
.5 

1.0 
1.8 
4.0 
5.8 
8.3 

10.1 
15.0 
18.0 
25.5 
41.4 
48.7 
59.7 
77.1 
83.3 
89.9 
95.1 
98.2 
99.3 
99.6 

100.0

a Approximate.

UPPER IOWA RIVER NEAR DECORAH, IOWA.

LOCATION. At highway bridge in Freeport, 3 miles below Decorah, Winneshiek 
County, and 4 miles above upper power plant of Interstate Power Co. Nearest 
tributary, Trout Run, which enters from right, 1 mile above station.

DRAINAGE AREA. 560 square miles (measured on United States Geological Survey 
base map; scale, 1:500,000).

RECORDS AVAILABLE. August 27, 1913, to November 21, 1914, and May 12,1919, to 
September 30, 1920.

GAGE. Gurley water-stage recorder on left bank 500 feet above highway bridge, 
installed August 28, 1920. Chain gage attached to handrail of highway bridge 
used prior to that date. Water-stage recorder at datum 3.96 feet higher than 
datum of chain gage. Observer, Mrs. W. D. Gross.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL, AND CONTROL. Bed at chain gage section composed of sand and gravel; 

shifting. Gravel bar below highway bridge forms control for chain gage. Rock 
ledge forms control for water-stage recorder; probably permanent.

EXTREMES OP DISCHARGE. Maximum stage recorded,during period May 12, 1919, 
to September 30, 1920, 11.05 feet at 5 a. m. September 10, 1919 (discharge, 6,220 
second-feet); minimum discharge, 101 second-feet September 17, 1919 (gage 
height, 2.80 feet).

1913-14 and 1919-20: Maximum stage recorded, 11.6 feet May 24, 1914 (dis- 
, charge, about 7,100 second-feet); minimum stage, 2.15 feet September 10 and 

13-16, 1913 (discharge, 37 second-feet).
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ICE. Stage-discharge relation affected by ice for short periods during extremely cold 
weather.

REGULATION. Operation of several mills in Decorah may cause slight diurnal fluc 
tuation at gage.

ACCURACY. Stage-discharge relation probably permanent during period for both 
chain gage and water-stage recorder, except as affected by ice. Eating curve for 
chain gage, applicable May 12, 1919, to August 28, 1920, is well denned between 
1,600 and 14,000 second-feet, and fairly well defined between 100 and 1,600, 
second-feet. Rating curve for water-stage recorder, applicable August 29 to 
September 30, 1920, is well denned between 100 and 10,000 second-feet. Chain 
gage read to hundredths twice daily prior to August 28, 1920; mean gage heights 
from water-stage recorder graph thereafter. Daily discharge ascertained by 
applying mean daily gage height to rating table except for period, November 28, 
1919, to March 11,1920, during which stage-discharge relation was affected by ice, 
for which mean discharge was ascertained by applying to rating table mean daily 
gage height corrected for ice effect by means of observer's notes, weather records, 
and comparison with flow of Squaw Creek at Ames, Iowa. Open-water records 
good; winter records fair.

Discharge measurements of Upper Iowa River near Decorah, Iowa, during the years ending
Sept. SO, 1919 and 1920.

[Made by E. D. Burchard.]

Date.

  1919. 
May 13.................................... ..........................................
July 25.. ......... ...................................................................
Nov. 19.............................................................................

1920. 
Apr. 15..............................................................................

Aug. 25.............................................................................
29. ............................................................................

Gage 
height.

Feet. 
3.90
3.10
3.75

3.93
3.62

«1.96
02.65

Dis 
charge.

Sec.-ft. 
433
175
412

4Q7
337
134
440

o Gage height at datum of water-stage recorder; others at datum of chain gage.

Daily discharge, in second-feet, of Upper Iowa River near Decorah, Iowa, for the period 
May 12, 1919, to Sept. SO, 1920.

Day.

1919. 
1..... .......
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

May.

AQK

479
428
406

June.

243
300

1.010
860
760

760
710
612
AQK

1,940

4,660
2,140
1,620
1,160

960

July.

321
280
260
243
260

226
210
226
226
243

226
195
226
342
260

Aug.

226
181
167
167
167

157
142
152
147
142

147
147
157
147
147

Sept.

120
120
124
122
19Q '

120
124

1,810

167
144
142
120

Day.

1919. 
16.............
17.............
18.............
19.............
on *

91

23.............
24.............
25.............

26.............
27.............
OQ

9Q

30.............
31.............

May.

384
342
321
300
300
OQA

260
280
260
243

210
 me

195
195
195

June.

1,380
960
760
660
49S

300

428
428
760

612
450
406
384
342

July.

406
342
243
226
210,

195
195
195
164
167

162
1 *vl

150
150
152
612

Aug.

147
144
142
135
144

144
142
142
133
129

133
129
133
131
138
122

Sept.

105
101
124
154
142

710
243
181
167
147

124
120
142

1,810
450
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Daily discharge, in second-feet, of Upper Iowa. River nezr Decorah, Iowa, for the period 
May 12,1919, to Sept. SO, 1920 Continued . 

Day.

1919-20. 
1...... .......
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

321
300
260

1.220
428

342
300
300
280
260

243
243
226
226
226

226
226
226
226
226

210
195
210
210
210

243
210
210
195
760
472

Nov.

243
243
300
260
280

260
243
243
260

1,810

1,440
1,010

660
612
518

495
472
428
406

342
342
321
son
300

260
210
220
220
220

Dec.

1 220

| 200

Jan.

200

160

130

120

Feb.

i 130

120

Mar.

120

140
oon

1 440'960

810
3,100

2 7fifl

2,220
1,380
1,060

910

Qi n
960

1,060
1,110
1,500

4 040
3*280
1,740
1,380
1,010

Qfin

Apr.

1,110
1,010

Q1A

710
710

564
564
518
ci Q

564
518
518
495
479

479
AKJ[\

Aftfi

428
1,160

2,300
1,330
1,060

860
810

760
760
Qfift

860
660

May.

564
564
564
518
A79

450
363
321
9^9

1,110
660
760
612
K1 Q

495
472
450
518
472

472
910

2,220
1,330
1,160

1,060
1,010

910
, 760

660
450

June.

384
384
OOJ

342

QO1

091
QflA

filO
3fl3

363
321
qnn
Oftrt

jf 9Q

660

450
406
4.79

342
342
342
321
300

300
300
280

1,010
384

July.

342
QO1

1,010
342
CIO

612
406
384
472
428

428
406
1A*)

300
300

280
260
260
260
243

260
260
280
260
243

243
226
226
226
210
226

Aug.

210
210
210
OQA

243
243

226

210
91 n
210
91 n

210
210
195
195
226

321
243
226
210
195

181
181
142
363
260
199

Sept.

1H7
f 00

OfV7

235

211
203
203
207
QOr?

658
273
91 H

176
164
161
157
172

161
153
149
153
168

138
134
127
123
127

NOTE. Braced figures show mean discharge for periods indicated.

Monthly discharge of Upper Iowa River near Decorah, Iowa, for the period May 12,1919 ,
to Sept. SO, 1920.

[Drainage area, 560 square miles.]

Month.

1919. 
May 12-31.....................................
June...........................................
July...........................................
August....................................*...

1919-20,

May...........................................
June...........................................
July...........................................

Discharge in second-feet.

Maximum.

4,660 
612 
226 

1,810

1,220 
1,810

4,040 
2,300 
2,220 
1,010 
1,010 

363 
658

4,040

Minimum.

243 
150 
122 
101

195

406 
321 
280 
210 
142 
123

Mean.

299 
908 
241 
148 
286

304 
443 
214 
141 
124 

1,100 
769 
697 
396 
341 
227 
200

414

Per 
square 
mile.

0.534 
1.62 
.430 
.264 
.511

.543 

.791 

.382 

.252 

.221 
1.96 
1.37 
1.24 
.707 
.609 
.405 
.357

.739

Run-oft 
in 

inches.

0.40 
1.81 
.50 
.30 
.57

.63 

.88 

.44 

.29 

.24 
2.26 
1.53 
1.43 
.79 
.70 
.47 
.40

10.06
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WISCONSIN RIVER AT WHIRLPOOL RAPIDS, NEAR RHINELANDER, WIS.

LOCATION. In sec. 4, T. 35 N., R. 8 E., at head of Whirlpool Rapids, 1 mile below 
mouth of outlet of Crescent Lake, which comes in from right, and B miles down 
stream from power station of Rhinelander Power Co., and 10 milea southwest of 
Rhinelander, Lincoln County.

DRAINAGE AKBA. 1,160 square miles (measured on map issued by Wisconsin Geolog 
ical and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. September 15, 1915, to September 30, 1920. December 1, 
1905, to September 30,1915, records were obtained at a station 3 miles upstream.

GAGE. Stevens continuous water-stage recorder in a wooden shelter on right bank; 
inspected by C. W. Jewell.

DISCHARGE MEASUREMENTS. Made from cable about 150 feet upstream from gage.
CHANNEL AND CONTROL. Bed composed of heavy gravel and rock. Banks medium 

high and not subject to overflow. Control is head of rapids, 100 feet downstream 
from gage; well denned and permanent.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 4.28 feet at 10 p. m. April 13 (discharge, 3,200 second-feet); minimum 
stage not known.

Maximum stage recorded during year ending September 30, 1920, 5.2 feet at 
2 p. m. April 1 (discharge, 4,520 second-feet); minimum stage recorded, 1.4 feet 
at 6 a. m'. September 27 (discharge, 435 second-feet). It is quite probable that 
the maximum stage occurred during the latter part of March when recording gage 
was not in operation.

1905-1920: Maximum stage recorded, 5.61 feet April 22,1916 (discharge, 5,250 
second-feet); minimum discharge, practically no flow, at old station, during 
August and September, 1907, and June and July, 1908; minimum stage at present 
location, 0.65 foot July 7,1918 (discharge, 165 second-feet). Discharge at present 
location of station will probably never be zero. Minimum discharge caused, 
almost entirely by regulation.

REGULATION. Above the station are 14 reservoirs 6 which are operated by the Wis 
consin Valley Improvement Co. for the purpose of regulating the flow in Wisconsin 
River. The aggregate capacity of these reservoirs is 2.8 billion cubic feet during 
the summer and 3.6 billion cubic feet during the winter. Owing to the operation 
of these various storage reservoirs and the service reservoirs of three power plants 
on the river above, the flow at the station is not natural.

ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating 
curve well denned between 212 and 5,410 second-feet. Operation of water-stage 
recorder satisfactory except as noted in footnote to tables of daily discharge. 
Daily discharge ascertained by means of discharge integrator except as indicated 
in footnote to tables of daily discharge. Open-water records, when water-stage 
recorder was in operation, excellent; records for other periods, poor. -

Discharge measurements of Wisconsin River at Whirlpool Rapids, near Rhinelander, Wis.t 
during the years ending Sept. 30, 1919 and 19W.

Date.

1918.

1919.

Feb. lla 
Mar. ?a

Made by 

S.B.Soute. ...........

.....do.................

.....do................. 

.....do............*....

Gage 
height.

Feet.
9 f\1

62.11
62.35 
62.46

Dis 
charge.

Sec.-ft. 
1,160

684
859 
992

Date.

1919. 
May 28
Sept. 22

1920
June 13

Made by 

W. G.Hoyt..... .......
8. B.SouW.. ...........

.....do.................

Gage 
height.

Feet.

2.12

2.19

Dis 
charge,

Sec.-ft,
1 OQA

832

9J8

o Measurement made from highway bridge 2 miles above station and just below Hat Rapids power plant. 
i> Beading of U. 8. Weather Bureau chain gage at Hat Rapids bridge.

6 Information concerning these reservoirs, based on maps and data furnished by W. E. Brooks, manager' 
of the Wisconsin Valley Improvement Co., and data collected by the engineering department of the Rail- 
toad Commission of Wisconsin, is contained in Water-Supply Paper 405, p. 127.
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Doiily di, , in second-feet, of Wisconsin River at Whirlpool Rapids, near Rhinelander> 
Wis., for the years ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
 7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
ai. .............

1919-20. 
1..............

 2....... ......
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

]

900

1

890
958
970
953
775

724
1,020
1.010

984
971

800
750

1,080
1,290

950

832
866
688
740

1,020

998
976

1,160
922
998

1,040
852
867
947
974

1,160 .

Nov.

1,100

1,310
1,160
1,140
1,600
1,760

1,440
1,450
1,430
1,560
1,370

1,760
1,870
2,140
1,850
1,800

1,600
1,260
1,530
1,670
1 550

1,490
1,510
1,380
1,380
1,340

1,340
1,020
1,130
1,050

989

Dec.

y\At

970

970
1,010

958
961
776

780
780
825
813
785

1,020
1,380
1,240
1,100
1,020

1,000
1,000
1,000
1,000

960
1,050

931
1,110
1,160

906

Jari.

918
930

1,020

900

910

950
910
830

1,070
1,120

1,030
990
990
715
990

990
1,120
1,160

990
1,120

870
990
870
ncn

990
QCA

965

Feb

910
910
990
910
990

910
950

1,030
910
790

1,030
950
870
01 n
990

910
870
990
990
990

1,030
1,070

870
910
990

990
OQfl

950

965

Mar.

950
790

1,030
1,020

990

950
950
950
870
950

990
950
910
950

1,030

790
1,200
1,120
1,120
1,200

1,380
1,520
1,730
1 900
1^900

2,240
9 nfin
1,430
2 040
9 9ftft
i fififi

924

1,190

3,900

3,520
3,250

Apr.

1,480
1,330
1,380
1,480
1,400

1,330
1,480
1,520
1,650
1,740

1,900
2,280
2,530
2,660
2,180

2,320
2,400
1,920
1,910
1,760

1,860
1,580
1,670

1,500

4,130
3,990
3,790

l,8oO
1,860
1,550
1,560
1,520

1,460
1,440

964
931

1,330

1,330
1,300
1,470
1,500
1,440

995
1,450
1,600
1,580
1,590

May.

hi, 200

J

1,540
1,430

943
1,050
1,400

1,380
1,290

972
900
819

738
776
812
723

1,120

1,060
870

1,090
786

1,030

1,290
1,300

982
962

1,360

1,490
1,500
1,450
1,200

690,
791

June

770
651

1,080
1,130
1,150

1 120
1,280

929
1,320
1,310

1,390
1,450
1,680
1,560
2,050

1,880
1,670
1,550
1,560
1,470

1,340
970
940

O fififl

2,390

2,610
2,550
2,630
2,060
2,020

928
944
896
826
762

583
671

1,070
902
900

1,150
1,210

994
1,160
1,530

1,610
1,950
1,800
1,780
1,230

1,250
1,570
1,140
1,140
1,030

1,170
918

1,030
2,270
2,270

July.

2,040
1,800
1, 470
1,240
1,440

1,380
1,580
1,480
1,430
1,410

1,360
1,330
1,280
1,140
1,310

1,250
1,230

890
1,080

1

1 800

1,330
1,140
1,280
1,270
1,260
1,230

1,120

839
793
974

1,240
1,160

Aug.

1,180
904
887
717

1,230

1,400
1,480
1,280
1 060

940

920
1,060
1,000

960
QKfJ

Q7fi

815
800

1,180
937

1,020
1,050
1,230

948
749

1,220
1,300

910
n^n

923
7fi9

815
728
750
773
786

842
i i«tf»

724
836

1,130

1,140
1,140
1,090
1,150

802

1,030
1,090

900
1,170

910

938
837
742
849
832

815
807
896

1,070
1,140
1,200

Sept.

630
690
905.
850

850
805
650
770-
870

850
83&
88»
620-
62a

Ton
821
787
722.
690-

550
655-
885.
765-
T3&.

785
690-
420
635.
920-

926.
790
916
920-
782,

502.
639
862,
849877'

876
680
794
956
796-

858.
882:
848-
648
648-

763
921
916
928
822

582.
614
814
686-
686-

NOTE. Stage-discharge relation affected by ice Jan. 10 to Mar. 31,1919, and Dec. 4,1919, to Mar. 29,1920; 
discharge ascertained by means of gage readings obtained at Hat Rapids bridge and by comparison with 
flow of Wisconsin River at Merrill, wis., and Tomahawk River near Bradley, Wis. Operation of water- 
stage recorder very unsatisfactory Oct. 1 to Dee. 9,1918, Jan. 4-9,1919, Apr. 24 to May 25,1919, July 20-25, 
1919, Apr. 4-10,1920, June 29 to July 26.1920, and Sept. 29 and 30,1923; mean discharge ascertained by means, 
of gage heights obtained at Hat Rapids bridge, by fragmentary water-stage recorder records, and by corn- 
pa ison with flow of Tomahawk River near Bradley, Wis., and of Wisconsin River at Merrill. Wis. Opera-' 
tion of water-sta?e recorder unsatisfactory Apr. 5, Oct. 21,1919, May 10, and Aug. 25,1920, discharge inter 
polate!. Bra?ed figures show mean discharge for periods indicated.
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Monthly discharge of Wisconsin River at Whirlpool Rapids, near Rhinelander, Wis,> 
for the years ending Sept. 30, 1919 and 1920.

[Drainage area, 1,160 square miles.]

Month.

1918-19. 
October.... . ...................................
November.....................................

January . . .
February. .....................................
March .........................................

July...........................................

1919-20.

November .....................................

January .......................................
February. .....................................
March .........................................

May.
June...........................................
July...........................................

Discharge in second-feet.

Maximum.

1,160 
1,070 
2,240 
2,660

2,630 
2,040
1,480 

920

'l,290 
2,140 
1,160
' /

4,130 
1,540 
2,270

1,200 
956

4,130

Minimum.

830 
790 
790

651

7i7 
420

688 
989

93i 
690 
583

724 
502

502

Mean.

900 
1,100 

952 
960 
950 

1,280 
1,740 
1,200 
1,550 
1,240 
1,020 

740

1,140

941 
1,460 

922 
965 
965 

1,860 
1,880 
1,090 
1,220 
1,100 

938 
793

1,180

Per
square 
mile.

0.776
.948 
.821 
.828 
.819 

1.10 
1.50 
1.03 
1.34 
1.07 
.879 
.638

Run-off 
in inches.

0.89 
1.06 
.95 
.95 
.85 

1.27 
1.67 
1.19 
1.50 
1.23 
1.01 
.71

.983 i 13.28

.811 
1.26 

.795 

.832 

.832 
1.60 
1.62 
.940 

1.05 
.948 
.809 
.684

1.02

.94 
1.41 
.92 
.96 
.90 

1.84 
1.81 
1.08 
1.17 
1.09 
.93 
.76

13.81

Days of deficiency in discharge of Wisconsin River at Whirlpool Rapids, near Rhinelander, 
Wis.,for the years ending Sept. 30, 1915-1920.

Discharge in second-feet.

200.. ....... ..................
300...........................
400...........................
500...........................
550...........................
600...........................
650...........................
700...........................
750...........................
800...........................
850...........................
900...........................
950...........................
1,000.........................
1,050.........................
1,100.........................
1,200.........................
1,400.........................
1,600.........................
2,000.........................
2,500.........................
3,000.........................
4,000.........................
6,000.........................

Mean discharge (sec.-ft.)... ...

Days of deficient discharge.

1914-15

0 
4 
9 

15 
16 
19 
22 
41 
47 
82 

123 
131 
159 
169 
196 
209 
280 
326 
349 
361 
364 
365 
365

1,040 
2,780

270

1915-16

0 
3 
4 
5 
6 
9 

13 
30 
44 
51 
71 
87 

101 
134 
143 
183 
231 
261 
297 
321 
337 
359 
366

1,510 
5,100 

373

1916-17

0 
2 

10 
17
27 
34 
76 

123 
132 
141 
152 
168 
181 
205 
214 
249 
279 
311 
340 
364 
365

1,100 
2,680 

310

1917-18

0 
1
7 

16 
28 
37 
84 
97 

169 
197 
216 
229 
244 
259 
294 
304 
316 
337 
345 
352 
361 
365

906

1918-19

0 
1
3 
3 

. 8 
13 
18 
39:49

106 
143 
176 
}90 
227 
273 
304 
324 
346 
360 
365

1,140

1919-20

0 
1
3 
7 

13 
20 
35 
54 
66 

124 
203 
212 
221 
280 
302 
329 
344 
354 
354 
365 
366

1,180 
4,130

502

Oct. 1, 1914, to 
Sept. 30, 1920.

Total
days.

0 
5 

21 
46 
70 
95 

164 
253 
407 
529 
634 
755 
925 

1,089 
1,231 
1,318 
1,581 
1,779 
1,919 
2,040 
2,124 
2,154 
2,184 
2,192

Per cent 
of time.

0.0 
.2 

1.0 
2.1 
3.2 
4.3 
7.5 

11.5 
18.6 
24.1 
28.9 
34.4 
42.1 
49.7 
56.2 
60.1 
72.1 
81.2 
87.6 
93.1 
96.9 
98.3 
99.6 

100.0
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WISCONSIN RIVER AT MERRILL, WIS.

LOCATION. At highway bridge at east end of Merrill, Lincoln County, 1,000 feet below 
power house of Merrill plant of Wisconsin Valley Lighting Co. and half a mile 
below mouth of Prairie Elver, which comes in from left.

DRAINAGE AREA. 2,630 square miles.
RECORDS AVAILABLE. November 16, 1902, to September 30, 1920.
GAGE. Stevens water-stage recorder installed September 11, 1914; November 16, 

1902, to June 17,1903, staff gage; June 17,1903, to September 10,1914, chain gage 
attached to downstream side of highway bridge; datum same since June 17, 1903. 
Records prior to June 17,1903, questionable. Recorder inspected by 0. F. Lueck.

DISCHARGE MEASUREMENTS. Made from highway bridge a few feet upstream from 
recording gage.

CHANNEL AND CONTROL. Bed composed of heavy gravel and rock; nearly permanent. 
Small island below gage and small rapids on either side probably constitute con 
trol. Banks fairly high and are seldom overflowed.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 9.51 feet at 9.30 p. m. April 11 (discharge, 12,900 second-feet); mini 
mum stage recorded, 3.08 feet at 7 a. m. September 1 (discharge, about 490 
second-feet); minimum stage caused .by regulation.

Maximum stage recorded during year ending September 30, 1920, 11.42 feet at 
5 a. m. March 29 (discharge, 19,200 second-feet); minimum stage recorded, 3.84 
feet at 6.30 a. m. August 23 (discharge, 918 second-feet); minimum stage caused 
by regulation.

1902-1920: Maximum stage recorded, about 17.5 feet at 5 a. m. July 24, 1912 
(discharge, about 45,000 second-feet); minimum stage, 2.45 feet September 26, 
1908 (discharge, about 90 second-feet).

REGULATION. Above the gaging station are 17 reservoirs 7 which are operated by Wis 
consin Valley Improvement Co. for the purpose of regulating the flow in Wisconsin 
River. The aggregate capacity of these reservoirs is about 6f billion cubic feet. 
In addition to the above reservoirs there are on Wisconsin and Tomahawk rivers 
above the station eight dams operated for power.

ACCURACY. Stage-discharge relation practically permanent except as affected by ice. 
Rating curve fairly well defined between 1,600 and 19,400 second-feet. Operation 
of water-stage recorder very satisfactory. Daily discharge ascertained by means 
of discharge integrator except for few days when water-stage" recorder was not 
operating properly, and except for periods, February 1 to March 21,1919, and De 
cember 1, 1919, to March 12, 1920, during which stage-discharge relation was 
affected by ice, for which it was ascertained by means of gage heights from water- 
stage recorder graph, discharge measurements, and weather records. Open- 
water records good; winter records fair.

Discharge measurements of Wisconsin River at Merrill, Wis., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919.

Mar. 5«

Dec. 10»

Made by 

S.B.Soul6.. ...........
.....do..................
.....do.................. 
W. G. Hoyt.. ..........
S.B.Soule.. ...........

Gage 
height.

Feet. 
4.98
4.65
4.86 
4.88
5.44

Dis 
charge.

Sec.-ft. 
2,110
1 540
1,600 
2,010
2.43Q

Date.

1920.

Feb. 11 o
June 9

Made by  

S.B.Soule'.. ...........
.....do.......................do....:.............

Gage 
height.

Feet. 
5.66
5.33
5.21

Dis 
charge.

Sec.-ft. 
2,230
2,120
2,130

o Incomplete ice cover at control.

' Information concerning these reservoirs, based on maps and data furnished by the manager of Wiscon 
sin Valley Improvement Co., and data collected by the engineering department of Wisconsin Railroad Com 
mission, is contained in Water-Supply Paper 405, p. 127.
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Daily discharge, in second-feet, of Wisconsin River at Merrill, Wis.,for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29............. 
30.............
31.............

1919-20. 
1.... .........
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30............. 
31.............

Oct.

1.870
1.680
1.780
1.680
1,670

1,540
1,480
1,900
2,360
2,340

2,440
2,350
2,200
1 700
2,240

2,070
2,140
2,000 
2,060
1,920

1,480
1.800
1 970
2,140
1,960

1,770
1,830
1,730
2,460 
2,240
1,930 

2,350
2,750
2,490
2,300
2,240

2,040
2,220
1 880
2! 060
2,240

2,020
2,170
1 430
2,020
2,070

1,930
1,850
1,860
1 860
1*440

1 QfiA
1 QP»n

2,080
2 son
2,060

2,210
2,160
2,160
1,980
2,490 
3,990

Nov.

2,050
2,120
2,260
1,780
2,040

2,080
2,820
3,440
3,500
3,340

2,970
2,940
2 QAA

3,080
2,830

2,510
2 660
2^380 
3,250
2,800

2,730
2,340
2,160
2,400
2 00ft

1 Qftft

2,070
1 Qfift

2,060 
1 onft

4 4.QA

4,130
3,720
3,570
3,730

3,820
3 inn

3,160
6,220

8,050
6,870
5,690
4,510
4,320

4 AQA

3,020
3,290
3,170
3 Ann

2 860
2' 760
2,720
2,560
2,370

2,030
1,770
2,050
2,140
2,240

Dec.

1,580
1,340
1,980
2.000
1,860

2,100
2,060
2,030
1,950
2,160

2,120
2,050
2,340
2,180
2,160

1,920
2,070
2,080 
2,080
2,120

2,260
2,740
2,680
2,610
2 E,in

2,480
2,610
2509
2,100 
1,990
2,330 

2,050
2,070
2 non
2,100
2,120

2,040
2 isn
2,310
2,140
0 00ft

2,640
2460
2,400
2 410

2,070
1 Q-ift

1,970
2 nnn

2,050

1 900
i* Ron
1,880
1 <Mft

2,010

1 680
1^780
1,860
1, 610
2,360 
1,700

Jan.

2,190
2,270
2,100
1,980
2,200

2,060
2,140
2,180
2,180
2,160

2,350
2,140
2 inn
2,000
2,100

2 inn
1,990
2,080 
2,040
1,680

1,970
2,120
2,080
2,080
2 19ft

1,900
2 030

2,060 
1,980
1,990 

1,770
2,090
2,320
2,380
1,970

2,270
1,950

1,900
2 nQO

2.030
1 850
2,040
2,290
2,160

1,840
2,030
1,990
1 810
1,950

i son
1,880
1,970
1,890
2,030

1,870
2,120
1,910
1 QSA

1,960 
2,100

Feb.

1,920
1,950
1,700
1,950
1,960

2,000
2,050
1,740
1,680
1,830

1,720
1,760
1,840
1,640
1,570

1,730
1,680
1,800 
1,700
1,840

1,740
1,750
1,680
1,700
1,720

1,730
1,750
1 660
......

2,320
2,180
1,970
2,070
2,150

2,090
1 880
2' 020
1,930
2 nan

2,200
1,980
1,910
1,880

1,910
1,820
1,920
2 ARft
1,840

1,680
1 Q^ft

1,740
1,970
1,850

2,020
2,280
2,280
1,960

Mar.

1,720
1,630
1,660
1,780
1,720

1,640
1,680
1,650
1,600
1,530

1,670
1,660
i fi4.n
1,610
1,750

2 480
3' 200 
4,160
6,040

6,230
6,460
7,000
7,600
Q Oftft

8,800
8 Qcn

T Qfift

7,220 
6,630
5,800 

i fino
1,940
1,620
1 660
2^620

2,220
'/ 1 on
1,900
1,630
1,880

2,090
2 Kftft
2,630
2,450
2,010

2,370

2,510
2 71ft

2,680

3,140
2 QftA

4,070
6,770
9 in.n

3,400
7,700
7,000
8 700
6' 400 
3,400

Apr.

5,600
4,560
4,520
3,780
4,320

4,800
6,050
8,840
8,960

10,600

12,500
12,200
10,400
8,640
7,890

6,960
6,250
5,980 
5,340
5,020

3,880
4,560
4,160
3,160
3,240

3,440
3,200

2,890 
2,680

12,200
12,800
n OAft

10,700
8,980

7,890
6,960
6,610
5,880
5,200

5,470
5,120
4 840
4,' 690
3 ocn

3,740
3,830
3,830
3,480
3,000

3 440
3' 660
6,030
6 540
6^450

4,980
4,940
5,050
4,420
4,340

May.

2,840
2,930
3,250
3,580
2,470

2,560
2, §70
3,190
2,700
2,960

3,190
2,740
2,410
3,110
3, $10

3,580
4 080
3' 900 
3,460
3,240

3,010
3,320
3,470
3,720
3,120

2,970
2 39ft

2,160
2,170 
2,200
3,020 

3 oan
3,620
2 oon
2,860
3,190

3,020
2,680
2,420
2,440
1,700

2,920
3,150
2,990
2,850
2,660

i ftfin
2 d.nft
2,560
2 QAfl

2,850

o oon

5,220
3,880
4^080

3,970
3,760
3 lift
2,070
2,630 
1,650

June.

2,310
2,060
2,230
2,000
2,080

2,290
2,370
2,630
2,440
2,590

3,510
3,070
3,040
3,520
2,120

3,700

3,300 
4,880
5,060

4,560
3,490
2,710
5,790
7 ynn

7,100
8,300
7,200
5,760 
3,590

2,250
2,280
2,260
1,940
1,960

1,720
1,270
2,230
2,190
1,840

2,550
3,380
3,910
3,350
4,000

7,130
6,910
6,730
5,930
4,510

3 AKA

3,396
3,190
2,640
2,380

2,400
2,850
2,730
5,570
5,760

July.

3,790
3.350
2,940
3,150
2,550

3,400
2,920
3,400
3,580
3,310

2,870
2,520
2,540
2,490
2,480

1,940
2,000
2,060 
1,950
2,080

1,850
2,310
2,110
2,070
1,940

3,120
3,770
3,510
3,220 
3,280
4,140 

5,630
4,420
3,830
3,830
2,610

3,280
2,700
2,310
2,940
3,070

2,500
2,300
1,990
2,660
1,950

2,490
1,620
1,820
1,840
1,790

1 fi4.n
1,620
1,600
1,800
2,110

2,030
1,880
1,600
2,430
1 780 
2,560

Aug.

3,900
3,520
2,660
2,510
2,980

3,650
3,740
3,370
3,140
2,460

2,600
2,230
2,680
2,600
2,360

2,270
2,480
1,880 
2,070
2,310

2,300
2,360
2,310
2,560
2,000

2,130
2,280
2,060
2,180 
2,180
2,310 

2,170
1,490
2,080
1,780
1,630

1,870
1,730
2,450
1,270
2,190

2,130
2,230
2,000
2,060
2,390

1,120
2,170
1,620
1,940
1,940

1,670
2,180
1 050
1,600
1,710

1,530
1,460
1,460
1,700
1,380
1,670

Sept.

1,100
2,040
1,840
1,980
2,010

1,840
1,810
1,310
1,840
1,560

2 000
l'820
1 840
1^580
1,480

1,350
1,430
1,500 
1,500
1,500

1,360
1,290
1,510
1,650
1 540

1,480
i 4sn
i 4An
1,380 
1,980

1,600
1,760
1,670
1,610
1,640

1,420
1,160
1,440
1,530
1,460

1,560
1,880
1,320
1,420
1,700

1,820
1,780
1,730
1,760
1,480

1,620
1,650
1,710
1,660
1,700

1,690
1,400
1,630
1,570
1,540 
 -/   

NOTE. Discharge estimated or interpolated on ateount of faulty operation of water-stage recorder, 
Dec. 23-25,1918, Mar. 24, 25, July 17, and Sept. 4,1919.

105708 23  10
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Monthly discharge of Wisonsin River at Merrill, Wis.,for the years ending Sept. SO) 1919
and 1920. 

[Drainage area, 2,630 square miles.]

Month.

1918-19.

March....................../.................

May...........................................

July...........................................

The year ................................

1919-20.

April..........................................
May. ..........................................

July...........................................

Discharge in second-feet.

Maximum.

2,460 
3,500 
2,740 
2,350 
2,050 
8,950 

12,500 
4,080 
8,300 
4,140 
3,900 
2,040

12,500

3,990 
8,050 
2,640 
2,380 
2,320 

18,700 
12,800 
5,220 
7,130 
5,630 
2,450 
1,880

18,700

Minimum.

1,480 
1,780 
1,340 
1,680 
1,570 
1,530 
2,680 
2,160 
2,000 
1,850 
1,880 
1,100

1,100

1,430 
1,770 
1,610 
1,770 
1,680 
1,600 
3,000 
1,650 
1,270 
1,600 
1,050 
1,160

1,050

Mean.

1,960 
2,520 
2,160 
2,080 
1,780 
4,000 
5,910 
3,020 
3,850 
2,790 
2,580 
1,610

2,860

2,150 
3,630 
2,060 
2,010 
2,010 
5,350 
6,010 
3,000 
3,410 
2,470 
1,800 
1,600

2,960

Per 
square 
mile.

0.745 
.958 
.821 
.791 
.677 

1.52 
2.25 
1.15 
1.46 
1.06 
.981 
.612

1.09

.817 
1.38 
.783 
.764 
.764 

2.03 
2.29 
1.14 
1.30 
.939 
.684 
.608

1.13

Run-off 
in inches.

0.86 
1.07 
.95 
.91 
.70 

1.75 
2.51 
1.33 
1.63 
1.22 
1.13 
.68

' 14. 74

.94 
1.54 
.90 
.88 
.82 

2.34 
2.56 
1.31 
1.45 
1.08 
.79 
.68

15.29

Days of deficiency in discharge of Wisconsin River at Merrill, Wis.,for the years ending
Sept. 30, 1907-1920.

in sec.-ft.

300.......
500.......

'900.......
1,100... .
1,300. .. .
1,500. .. .
1,700. .. .
1,900. .. .
2,100. .. .
2,300. .. .
2,500. .. .
2,700. -. .
2,903. .. .
3,100. .. .
3,503. .. .
4,000. .. .
4,500. .. .
5,000. .. .
7,000. .. .
10,003 .. .
15,000 .. .
20000
SO^OOO.....

Days of deficient discharge.

 ̂
48

?,
6

13
31
33
43
56

104
138
171
192
218
230
242
265
286
295
300
342
859
365

.
ti.
OS

12
16
25
34
58
94

131
171
213
234
249
261
264
270
273
286
293
297
305
346

368

.
4,
3s

4
9

13
20
37
86

153
204
234
261
268
278
281
286
291
300
307
316
323
342
3H«
36fi

o

Si

6
91

31
67

106
136
152
173
217
258
267
277
281
284
296
320
340
352
363
8K5

.4

A
OS

6
17
49

106
161
200
288
252
262
267
281
2S8
296
306
325
330
345
363
365

pO

e*T1

OS

?,
3
4

11
18

117
122
163
169
173
182
190
208
225
237
258
300
H46
359
3fi3
366

ro
d,
OS

  

1
?,
2
9

14
42
75

144
162
185

Tit

eJ.
OS

2
9

13
30
87

115
160
174
208

202 216
216 254
243 286
272 300
287 311
310 326
335 353

365 365

in
I

OS

1
1

21
74

121
162
186
209
226
253
266
280
303
319
334
339
362
aw

CO

iA>
OS

1
7

54
119
149
170
187
203
217
234
262
283
294
321
349
362
364
366

»
t~

A
OS

6
49

101
142
181
202
220
239
252
270
297
313
327
344
3Q5

06

£
OS

1
1
6

102
164
207
227
241
260
279
294
301
312
326
344
355
358
365

OS

o!)
OS

1
2

17
49
85

154
193
224
244
256
270
301
320
325
331
347
361
365

o
2
OS

1
5

18
50

101
170
210
239
256
267
279
296
314
324
330
351
356
362
366

Oct. 1, 1906,
to Sept. 30. 

1920.

; £
s

16
33
72

130
248
576
980

1,380
1,974
2,465
2,898
3,128
3,360
3,500
3,674
3,947
4,200
4,361
4,515
4,855.
5,043
5,099
5,109
5,114

0.3
.6

1.4
2.7
4.8

11.3
19.2
27.0
38.6
48.2
56.7
61. i
65.7
68.5
71.9
77.2
82.1
85.3
88.3

-95.0
98.6
99.7
99.9

100.0

o Mean discharge December, 1906, estimated 1,890 second-feet. ; 
6 Mean discharge estimated, December, 1,890 second-feet, January, 1,870 second-feet, February, 1,890 

second-feet, and March, 2,340 second-feet.



UPPER MISSISSIPPI KIVEK BASIN.

WISCONSIN RIVER NEAR NEKOOSA, WIS.
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LOCATION. In sec. 15, T. 21 N., R. 5 !j., li miles below Nekoosa, Wood County. 
Tenmile Creek enters from left 4 miles^ below station, and Big Roche a Cri Creek^. 
also from left, 38 miles below. j

DRAINAGE AREA. 5,500 square miles (measured on map issued by Wisconsin Geo 
logical and Natural History Survey, edition of 1911; scale, 1 inch =6 miles).

RECORDS AVAILABLE. May 21, 1914, to September 30, 1920.
GAGE. Stevens water-stage recorder, instjalled July 18, 1916, in wooden shelter on 

right bank; prior to that date Gurley \fater-stage recorder at same location. Gage 
attended by Henry Mans.

DISCHARGE MEASUREMENTS. Made from cable a short distance upstream from gage 
house.

CHANNEL AND CONTROL. Bed composed of gravel; clean; practically permanent. 
Banks are high and are seldom overflowed.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 10.6 feet at 7 a. m. June 27 (discharge, 26,900 second-feet); minimum: 
stage recorded, 0.71 foot at 8 p. m. October 6 and 8 p. m. September 2 (discharge, 
913 second-feet).

Maximum stage recorded during ye$r ending September 30, 1920, 15.1 feet at 
noon March 28 (discharge, 52,900 second-feet); minimum stage recorded, 0.6- 
foot at 12.30 p. m. September 7 (discharge, 1,010 second-feet).

1914-1920: Maximum stage recorded, about 15.3 feet during the flood of June 
6-9,1914, as determined by levels run io high-water marks after water had receded 
(discharge, about 54,000 second-feet); minimum stage recorded, 0.45 foot at 11 
a. m. November 7, 1915 (discharge, 595 second-feet); minimum flow is caused by 
regulation.

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. No storage reservoirs discharge into Wisconsin Eiver between Nekoosa 

and Merrill. See "Regulation" in station description of Wisconsin River at 
Merrill (p. 338). Between Nekoosa and Merrill are 12 dams operated for power.

ACCURACY. Stage-discharge relation practically permanent except as affected by ice. 
Rating curve well defined between 1,450 and 52,000 second-feet. Operation 
of water-stage recorder satisfactory. Daily discharge ascertained by means of 
discharge integrator except for few short periods when operation of water-stage 
recorder was unsatisfactory, and except for periods December 23, 1918, to March 
31, 1919, and December 1, 1919, to M$rch 9, 1920, during which stage-discharge 
relation was affected by ice, for which mean discharge was ascertained by meana 
of weather records and comparison with flow of this river at Merrill, Wis. Open- 
water records excellent; winter recordb fair.

Discharge measurements of Wisconsin River near Nekoosa, Wis., during the years ending'
Sept. 30, 1919 and 1920.

Date.

1919.

Mar. 14a

Made by 

S. B.Soule.. ...........
.....do..................
W. G. Hoyt............

Gage 
height.

Feet.

4.00 
3.20

Dis 
charge.

Sec.-ft. 
1,870
4,180 
5,400

Date.

1920.

Aug. 2

Made by 

S. B.SouM.............
.....do..... .............

*-

Gage 
height.

Feet. 
1.06
1.44

Dis 
charge.

Sec.-ft. 
1,540-
2,000.

Incomplete ice cover at control.
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Daily discharge, in second-feet, of Wisconsin River near NeTcoosa, Wis.,for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.........
2.........
3..........
4..,,.....
5!........

el........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27..........
28.........
9Q
30.........
31.........

1919-20. 
1.. .......
2.........
3.........
4.........
5.........

6.........
7.........
8.........

10.........

11.........
12.........
1^
14.........
15.........

16.........
17....,-.-.
18.........
19.........
20.........

21.........
22.........
23
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

Oct.

1.640
2,820
2,640
2,710
2,900

3,020
1,460
1,700
2 QKft

2,760

3.020
3,010
4,090
2,630
2,000

3,160
2,630
2,780
2,880
3,120

2,260
2,850
2,360
2.460
2,560

2,560
2,810
2,760
3,110
4,000
3,910

2,600
3,500
4,540
5,080
4,490

4,680
3,980
3,860
S COT)

4,060

3,380
3,480
3,560
2,560
3,410

3,390
2,820
3,360
2,980
2,560

2,700
3,560
2.980
3,410
3,330

4,920
5,850
5,150
4,940
5,430
7,640

Nov.

4,000
3,720
3,320
3,280
3,570

3,740

3,360
4,350
5,350

4,820
4,510
4,030
4,500

4,480
4,200
4,120
4,220
4,200

4,700
4,720
4,080
3,720
3,170

2,960
3,720
3,080
2,850
1,860

15,100
18,000
15,600
12,600
10 800

9,800
9,250
8,080
7 460
8*. 630

15,300
25,700
26,100
20,600
13,100

10 800
9' 980
9,200
7,220
7 030

6,170
6,160
6,220
6,300
5,170

4,340
3,560
3,640
3,180
2,960

Dec.

3,010
2,570
1,880

2,580

2 750
2' 940
2 7 oft

3,100
2 440

3,700
S Ofifi

3,390
3,660
S KfiA

3,530
3,490
3,840
3,680
3,540

3,720
3,940

3,500

3,290

Jan.

2,910

2,810

Feb.

[2,670

2,970

.......

Mar.

6,400

3,280

6,220

6,930
7,010
5,730
6,630
5,260

7,280
8.400
9,470

n OftA

14 300

 to QAfi

13,500
13,100
14 800
23^200

25,000
AfZ firtfl

51,700
AR CAn

44,100
41,200

Apr.

1ft 'SZflft

9,940
8 QAT\

8 f\Kf\

8,340

8 040
to'fiftft

14,200
21,200
91 tUYl

21 400
19*800
19', 100
22,900
19 700

i PI f»nft
13,900
13,400
12,500
U 4.ftft

11 000
9^580
8 fi4ft
8,250
7 1 P»ft

5,650
5,760
5 74ft
5,970
5,020

33,900
30 700
07'7ftft

24 700
91 ' 7ftft

18,700
15,700
19 7ftft

9 Q4ft

9 560

9 640
9! 560
7,680
8,440
7,180

7,150

6,050
t; ?t;n
6 QQft

5,530

7,570
n nnn
14,800

13,900
U Qflfl

9,240
8,860
8,100

May.

4.840
6,010
7 f»Rft
6.870
7,340

6,710
7^,780
7,600
8 040
6*,880

S OftA

6,000
5,200
4,740
4,520

4,170
4,340
5,110
5 GAf\

4 74ft
4,480

3,980
S Qfiri

5.020
4 840
4*460
4' 140
3,380
3,570

7,130
6.760

5,820
5,240

3,460
3,720
4 KA{\

4,760
S QftA

4 QAft

5,880
8,040
7,200
6,480

5,450
4,920
4,830
4,760
4,850

5 f\Af\

5,990
6,260

10,600

8,420
7,380
6,180.

6,160
2,940

June,

.3,100
3,770
4,400
4,900
4,950

4,360
4,860
4,980
f; dfift

6,360
9,640
9,320
8,480
6,810

-7,880
5,020
9,430
7,100
8,260

10,300
10,900
7,700

10,200
16,500

23,800
25,700
21,800
15,500
11,000

4,420
4,280
3 200
3,240
3,540

3,360
2,980
1,720
3 1 Wl

3,210

3,210
3,760
6,270
7,840
7,080

7,300
11,500
15,700
14,900
11,500

9 020
6*120
5,260
5,430
5,120

4,360
4 080
3*. 660
4,320
5,830

July.

8,150
6,010
6,020
5,480
5,560

5,280
3,920
4,900
4,660
4,710

5,260
4,960
4,320
3,470
3,860

4,640
4,030
3,810
3,560
3,150

2,740
1,820
2,780
3,350
2,580

3,140
3 7OA

5,600
6,580
5,820
7,190

8,540
8,160
7,150
6,180
5,060-

5,140
4,350
5,220
5 18ft

4,600

4,570
4,450
3,060
4,400

2,940
2,700
2.540
1,980

3,020
2,640
2,560
3,230
2,480

2,480
1,520
2,220
1,980
2,380
2,600

Aug.

12,000
13,200
10,500
7.600
7,300

8,520
9,010

11,100
11,600
10,200

6 930
5*900
5,220
4,680
4,920

4,520
4 720
3,970
4,230
4,240

3,690
3,720
4,060
4,460
3,320

3,850
4,000
3,660
3,050
3,480
3,280

2,220
2,150
1,500
3,420
2,760

2,600
2,320
2,080
2,730
1,780

2,920
2,790
2,920
2,550
2,420

2,120
2,110
2,740

1,820

2,290
2,060
2,260
1,570
2,680

2,460
1,920
1,970
2,260
2,280
1,500

Sept.

4,970
1,560
2,180
2,920
3,460

3,640
3,300
2,460
2,770
3,260

2,770
2,760
2,500
2,400
1,840

1,880
2,400
2,460
2,640
2,560

2,220
2,540
1,980
2,930
2,140

2,110
2 120
2*. 740
1,910
1,700

2,130
1,710
2,290
2,380
1,980

2,030
1,740
1,830
2,660
2,400

2,450
1,690
1,730
1,520
2,060

2,550
2,480
2,520
2,260
2,250

1,670
2,500
2,620
2,300
2,380

2,030
2,060
1,530
2,420
2,040

NOTE. Discharge interpolated on account of faulty operation of water-stage recorder, Oct. 1,1919, Mar. 
21,22,1920, and Apr. 2-7,1920. Braced figures show mean discharge for periods indicated.
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Monthly discharge of Wisconsin River near Nekoosa, Ms.,/or the years ending Sept. SO,
1919 and 19%0.

[Drainage area, 5,500 square miles.]

Month.

1918-19.

May...........................................

July...........................................

The year. ...............................

1919-20.

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

4,090 
5,350

22,900 
8,040 

25,700 
8,150 

13,200 
4,970

25,700

7,640 
. 26,100

51,700
33,900 
10,600 
15,700 
8,540 
3,420 
2,660

51,700

Minimum.

1,460 
1,860

5,020 
3,380 
3,100 
1 820 
3,050 
1,560

2,560 
2,960

5,530 
2,940 
1,720 
1,520 
1,500 
1^520

1,500

Mean.

2,740 
3 (00 
3,290 
2,910 
2,670 
6,400 

12,200 
5,400 
9,230 
4,550 
6,160 
2,570

5,170

3,930 
10,300 
3,290 
2,810 
2970 

14,600 
12,500 
5860 
5.850 
3,870 
2.310 
2,140

5,860

Per
square 
mile.

0.498; 
.709 
.598 
.529 
.485 

1.16 
2.22 
.982 

L68 
.827 

1.12 
.467

.940

.715 
1.87 
.598 
.511 
.540 

2.65 
2.27 
1.07 
1.06 
.704 
.420 
.389

1.07

Run-off 
in inches:

0.51 
.79* 
.69" 
.6L 
.50« 

1.34 
2..4S- 
1.13 1. 87." 
.95. 

1.21' 
.52:

IB. .7*

.82 
2.09- 
.691 
,5»t 
.58. 

3.J06- 
2.53- 
1,23- 
L18- 
.81, 

  .48 
. .43.

'14.49*

Days of deficiency in discharge of Wisconsin River near Nekoosa, Wis., for the years* 
ending Sept. 30, 1915-1920.

Discharge in second-feet.

1,200. ........................
1,400.........................
1,600.........................
1,800.........................
2,000.........................
2,200.........................
2'400
2,600.........................
2,800.........................
3,000.........................
3,200.........................
3,400.........................
3.80».. .......................
3,800. ........................
4,000.........................
4 400
4,800.........................
5,200........................
6,000. ............... .........
8,000. ....................... -
10,000. .................. .....
15,000........................
20,000........................
30,000........................
5n ruin
80,000........................

Mean discharge (sec.-ft.)......

Days of deficient discharge.

1914-15

0 
1 
2 

33 
44 
70 
97 

115 
129 
161 
171 
184 
191 
213 
225 
251 
272 
277 
291 
328 
341 

. 355 
365

4,410 
19,900 
01,550

1915-16

0 
3
9 

16 
23 
63 
84 

101 
115 
128 
143 
155 
167 
173 
206 

. 217 
223 
239 
275 
304. 
328
34a
358 '366

6,830 
49,700 
1,440

1916-17

0 
3 

12 
17 
32 
52 
87 

111 
131 
148 
165 
179 
1% 
205 
228 
253 
271 
287 
310 
321 
341 
360 
365

5,230 
23,600 

1,430

1917-18

0 
5 
8 

21 
41 
58 
93 

120 
158 
177 
195 
212 
226 
233 
241 
252 
268 
282 
298 
322 
330 
349 
355 
332 
365

4,790 
33,200 

1,350

1918-lf

6 
2 
5 

13 
17 
23 
35 
79 

120 
135 
146 
185 
180 
193 
212 
231 
248 
265 
317 
334 
352 
358 
365

5,170 
25,700 
al,460

1919-20

0 
6 

13 
20 
31 
45 
62 

  75 
144 
149 
200 
212 
216 
218 
226 
236 
250 
266 
303 
325 
344 
351 
359 
365 
366

5,860 
51,700

Oct. 1, 1914. to, 
Sept. 30, 1920.

Total 
days,

-> ' 0 
6 

24 
93 

151 
. 231 

373 
503 
653 
848 
926 

1,040 
1,125 
1,205 
1,255 
1,375 
1, 477 

"1,551 
1,646. 
1,855 
1,955 

  2,069 
2,131 
2,174 
2,191 
2,192

Per cent 
of time.

0.0 
.3 

1.1
4.2 
6.9- 

10.5. 
17.0' 
22.9 

. 39.8- 
38.7 
42.2 
47.4, 
5M 
55. 0« 
57.3 
62.7 

,67-4 '70'. 1 
L ! Z5.JU. 

84.6 
89:2-. 

: 94.4 
97.2 

, 99.2 
99. 95* 

100.0

o Approximate.
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WISCONSIN RIVER AT MUSCODA, WIS.

LOCATION. In sec. 1, T. 8 N., R. 1 W., at highway bridge 1 mile north of Muscoda, 
Grant County. Eagle Mill Creek enters from right half a mile below station, 
and Underwood Creek from left, 4£ miles above.

DRAINAGE AREA. 10,300 square miles (measured on map issued by Wisconsin 
Geological and Natural History Survey, edition of 1911; scale, 1 inch=6 miles.)

BECORDS AVAILABLE. December 20, 1902, to December 31, 1903; December 1, 1913, 
to September 30, 1920. Gage heights November 1, 1908, to December 31, 1912, 
published in United States Weather Bureau bulletin, Daily River Stages, parts 
9,10, and 11.

GAGE. Chain gage fastened to handrail en upstream side of bridge; read by William 
Hessler. Elevation of zero of present gage about 12.62 feet above that of gage 
maintained December 20, 1902, to December 31, 1913; elevation of gage during 
period November, 1908, to December 31,1913, as read and published by United 
States Weather Bureau was approximately the same as that of present gage, 
sea-level elevation of which is about 666.2 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 7.98 feet at 5 p. m. April 16 (discharge, about 42,300 second-feet); 
minimum stage recorded, 0.96 foot at 5 p. m. October 14 (discharge, about 3,550 
second-feet); water apparently held in service reservoir of Prairie du Sac dam.

Maximum stage recorded during year ending September 30, 1920, 10.10 feet 
at 5 p. m. April 2 (discharge, 64,400 second-feet); minimum stage recorded, 0.44 
loot at 5 p. m. September 27 (discharge, 3,130 second-feet).

1903 and 1914-1920: Maximum stage recorded, 10.10 feet April 2, 1920 (dis 
charge, 64,400 second-feet); minimum discharge, estimated 2,000 second-feet 
February 11, 1918 (stage-discharge relation affected by ice); water apparently 
held back in service reservoir of Prairie du Sac dam.

  According to records of United States. Weather Bureau 8 (see note under 
"Gage") on June 11, 1881, the river reached a stage of 11.1 feet, and during 
August, 1868, zero on gage; discharge not determined owing to probable changes 
in channel and datum of gage.

REGULATION. Nearest power plant above station is at Prairie du Sac, about 40 
miles distant; since latter part of 1915 considerable diurnal fluctuation has been 
observed at gage. Owing to regulation by storage in the headwaters, the flow at 
this station is not natural.

ACCURACY. Stage-discharge relation not permanent; seriously affected by ice. Two 
rating-curves used during 1919 and 1920; one applicable October 1 to March 14, 
1919, fairly well defined between 3,810 and 15,900 second-feet and poorly defined 
outside these limits; the other used as basic curve for the indirect method for 
shifting channel and applicable March 15 to November 30, 1919, and March 23 
to September 30, 1920, fairly well defined between 5,200 and 45,000 second-feet. 
Gage read to hundredths twice daily. Daily discharge ascertained by applying 
mean daily gage height to rating table except as indicated in footnote to tables 
of daily discharge. Open-water records fair; winter records poor.

Discharge measurements of Wisconsin River at Muscoda, Wis., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 16

1919. 
Apr. 2

Oct. 9

Made by 

S.B.SouM.. ...........

Hoytand Soul<§. ....... 
S.B.Soule.... .........
.....do..................

Gage 
height.

Feet. 
1.30

5.45 
3.98
2.15
S en

Dis 
charge.

Sec.-ft. 
4,430

22,800 
14,200
6,370 
6,580

Date.

1920.

Feb. 286 
Apr. 6
May 20'
Sept. 21

Made by 

.....do..................
S. B. SouM_........... 
W. G.Hoyl..... .......

A
Feet. 
3.26
3.12 
8.*2 
2.85
1.04

Dis 
charge.

Sec.-ft. 
5,320
5,280 

45,700 
9,660
4,900

Complete ice cover at control. small amount of open water at control.

a Daily Kiver Stages, pt. 10, p. 98.
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Daily disehecrge, in second-feet, of Wisconsin River at Muscoda, Wis.,for the yews ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1......
2......
3......
4......
5......

6......
7......
8......
9......

10......

11......
12......
13......
14......
15......

16......
17......
18......
19......
20......

21......
22......
23......
24......
25......

26......
27......
28......
29......
30......
31......

1919-20. 
1...... 
2......
3......
4......
5......

6...... 
7...... 
8......
9...... 

10......

11......
12...... 
13...... 
14...... 
15......

16......
17...... 
18...... 
19......
20......

21...... 
22...... 
23......
24...... 
25......

26...... 
27...... 
28...... 
29...... 
30...... 
31......

Oct.

4,750
5,030
5,030
4,750
4,750

4,490
3,810
4,250
4,750
4,750

4,490
4,020
4,250
3,620
4,020

4,490
4,490
4,250
4,490
4,490

3,620
4,490
4,490
4,490
4,750

4,490
5,030
4,250
5,030
4,750
5,030

5,760 
5,760
5,480
7,400

10,500

10,900 
8,140 
8,900
8,140 
6,380

8,520
6,060 
5,480 
6,380 
6,380

6,380
6,380 
6,060 
5,760
4,690

5,480 
5,760 
5,760 
5,200 
6,060

5,760 
4,940 
6,060 
6,380 
6,700 
8,520

Nov.

4,750
4,750
5,030
4,250
4,750

4,750
5,330
5,980
5,330
6,640

5,650
5,330
5,980
5,980
6,310

5,980
6,640
5,980
6,310
6,310

6,310
6,310
5,980
5,980
5,030

6,310
6,310
6,310
5,330
6,310

11,300 
8,520
9,700

12,200
16,200

18,700 
18,700 
18,200
15,800 
16,700

14,800
14,400 
13,500 
15,800 
18,700

20,800
23,800 
30,800 
21,400
20,800

15,800 
14,400 
12,600 
10500 
11,300

10,500 
12,600 
9,300 
9,300 
8,140

Dec.

5,330
5,030
5,330
5,330
5,030

5,030
4,490
4,750
4,020
5,030

5,030
5,330
5,980
5,980
6,310

6,310
6,980
5,980
6,310
6,310

6,310
6,310
5,030
5,330

7,220 
7,180
7,130
7,090
7,040

7,040 
7,040 
6,060
6,870 
6,840

6,810
6,770 
6,730 
6,700 
5,760

<6,700
6,700 
6,700 
6,700
6,700

6,700 
5,760 
6,580 
6,540 
6,060

4,940 
5,620 
5,620 
5,480 
5,620 
5,620

Jan.

6,550

5,620
4,450
4,690
4,940
4,450

5,070 
5,200 
5,200
5,200 
5,070

4,940
4,690 
5,070 
5,200 
5,200

5,040
4,940 
4,940 
4,450
4,940

5,200 
4,940 
5,070 
4,820 
4,940

4,220 
5,340 
5,340 
4,940 
5,070 
5,070

FeU

5,650

6,980
7,660
7,320
6,310

5,650
5,650
5,330
4,750
5,650

5,700
5,700
5,700

-.,....

4,340 
4,000
4,450
4,940
5,070

5,200 
4,820 
5,070
4,570 
5,070

5,070
5,200 
5,340 
5,070 
4,820

4,220
4,690 
5,340 
5,200
5,340

5,200 
5,340 
4,000 
5,340 
5,480

5,480 
5,200 
5,340 
5,200

Mar.

5,050

8,140

15,800
18,700
17,700
16,200
15,300

19,200
22,500
25,100
27,800
26,400

26,400
26,400
28,500
27,800
27,100
20,800

4,450 
5,340
5,340
5,340
5,340

5,480 
5,480 
5,200
5,760 
5,910

6,060
6,380 
6,700 
7,220 
7,760

8,140
9,300 
9,700 
8,900
9,700

10,900 
12,200 
18,700 
20,800 
21,900

23,800 
25,100 
27,800 
30,000 
40,500 
51,500

Apr.

19,700
21,900
22,500
18,200
16,200

15,800
14,800
14,800
13,000
15,300

18,200
20,800
23,100
25,100
32,400

41,500
36,800
40,500
39,500
30,800

23,800
22,500
21,900
19,700
20,800

18,700
13,500
13,900
14,800
13,500

54,500 
62,200
58,900
56,700
54,500

44,500 
36,800 
36,800
34,100 
28,500

25,700
21,900 
16,700 
13,500 
17,700

17,200
13,500 
13,500 
13,000
13,500

12,200 
13,000 
13,000 
13,000 
12,200

11,300 
13,900 
16,700 
18,700 
18,700

May.

13,000
12,200
11,300
11,300
10,100

13,000
13,900
13.500
13,000
13,900

16,200
15,300
15,300
13,500
11,300

10,500
10,500
8,900
7,040

10,100

9,700
7,760
8,140

10,100
9,300

6,380
8,140
9,300
7,400
6,700
7,760

16,700 
13,500
13,000
13,000
12,200

12,200 
10,500 
8,520
8,900 
8,140

8,140
8,900 
8,900 
8,900 
8,900

9,700
11,300 
11,800 
10,500
9,300

9,300 
9,700 

11,300 
10,100 
13,500

13,900 
11,800 
13,500 
15,800 
15,300 
13,500

June.

6,700
7,040
8,140
8,520
6,380

8,520
8,900
9,300
8,140
8,140

7,760
11,800
11,300
9,300

12,200

13,900
14,400
12,200
10,500
13,000

12,600
11,800
11,300
11,300
14,400

14,800
13, -300
13,500
18,200
21,400

10,100 
8,140
7,760
7,760
7,400

7,400 
6,380 
7,400
7,400 
7,400

7,040
6,700 
6,380 
5,480 
8,140

10,100
21,900 
23,800 
23,100
21,400

20,300 
23,100 
24,400 
23,800 
21,900

16,200 
13,000 
10,500 
10,500 
10,500

July.

22,500
24,400
24,400
17,200
12,600

12,200
11,300
9,700
8,520
8,140

8,140
8,140
8,140
7,400
7,760

7,760
7,040
5,760
6.060
6,060

6,060
6,700
6,060
6,060
6,060

5,480
4,690
4,450
4,940
4,940
5,480

10,100 
9,300
7,760

11,300
13,500

13,900 
13,000 
11,800
11,800 
10,100

7,400
8,520 
8,900 
9,700 
7,760

8,140
8,900 
7,400 
6,380
7,040

6,700 
6,060 
6,060 
5,760 
5,760

4,940 
5,480 
6,060 
6,060 
5.760 
5,200

Aug.

7,400
9,700
8,140
9,700

13,900

14,400
11,800
10,100
12,600
9,700

11,800
14,400
14,400
11,300
7,760

6,380
9,700
8,900
6,060
6,380

6,700
6,060
6,380
6,060
6,700

6,700
6,060
5,200
5,200
5,200
5,480

5,200 
4,450
5,200
6,060
5,760

5,760 
5,760 
5,480
4,220 
5,200

5; 480
6,700 
6,060 
6,060 
5,480

4,220
5,200 
5,760 
6,060
6,060

5,760 
6,060 
4,690 
5,480 
6,060

6,060 
5,760 
5,760 
6,380 
4,940 
5,760

Sept.

5,480
6,060
5 /tsn
5,480
5,760

5,480
4,940
4,220
4,940
5,760

5,760
4 940
4*690
4,940
4,450

4,940
4,690
4,690
5,200
5,200

5.200
d. (Mft
4,940
4,940
4,940

4,690
4,450
4,690
5,200
5,760

6,060 
6,060
6,060
6,060
5,760

4,220 
3,780 
5,200
5,760 
6,700

6,700
5,760 
4,220 
5,480 
6,060

6,380
6,380 
6,060 
5,480
4,000

4,940 
5,200 
5,200 
5,200 
4,690

4,690 
3,560 
4,450 
4,690 
4,690

NOTE. Stage-discharge relation affected by ice Dec. 25,1918, to Feb. 16,1919, Feb. 26 to Mar. 14,1919, and 
Dec. 1, 1919, to Mar. 22, 1920; mean discharge for first two periods and daily discharge for latter ^period 
ascertained by comparison with flow of this river at Prairie du Sao plant of Wisconsin Power, Light & 
Heat Co. as determined by the kilowatt output, and by comparison with flow at Nekoosa, Wis. Indirect 
method for shifting channel used Apr. 21 to Nov. 30,1919, and Mar. 23 to Sept. 30,1920. Braced figuresshow 
mean "discharge for periods indicated. . ..._...-.
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Monthly discharge of Wisconsin River at Muscoda, Wis., for the years ending Sept. SO,
1919 and 1920.

[Drainage area, 10,300 square miles,]

Month.

1918-19.

May...........................................

July...........................................

The year ................................

1919-20.

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

5,030 
6,640

28,500
41,500 
16,200 
21,400 
24,400 
14,400 
6,060

41, 500

10,900 
30,800 
7,220 
5,620 
5,480 

51,500 
62,200 
16,700 
24,400 
13,900 
6,700 
6,700

62,200

Minimum.

3,620 
4,250

13,000 
6,380 
6,380 
4,450 
5,200 
4,220

4,690 
8,140 
4,940 
4,220 
4,000 
4,450 

11, 300 
8,140 
5,480 
4,940 
4,220 
3,560

3,560

Mean.

4,500 
5,740 
5,710 
6,550 
5,810 

14,200 
22.100 
10,800 
11,300 
9,170 
8,720 
5,100

9,150

6,650 
15,200 
6,460 
4,980 
4,980 

13,400 
25,900 
11,300 
12,800 
8,280 
5,580 
5,320

10, 100

Per 
square 
mile.

0.437 
.557 
.554 
.636 
.564 

1.38 
2.15 
1.05 
1.10 
.890 
.847 
.495

.888

.646 
1.48 
.627 
.483 
.483 

1.30 
2.51 
1.10 
1.24 
.804 
.542 
.517

.981

Bun-ofl 
in 

inches.

0.50 
.62 
.64 
.73 
.59 

1.59 
2.40 
1.21 
1.23 
1.03 
.98 
.55

12.07

.74 
1.65 
.72 
.56 
.52 

1.50 
2.80 
1.27 
1.38 
.93 
.62 
.58

13.27

Days of deficiency in discharge of Wisconsin River at Muscoda, Wis., for the years ending
Sept. 30, 1915-1920.

Discharge in second-feet.

2,500.. .......................
2,800.........................
3,100.........................
3,400.........................
3,700.........................

4,300.........................
4,600.........................
4,900.........................
5,200.........................
5,500.........................
5,800.........................
6,100.........................
6,500.........................
7,000.........................
7,500.........................
8,000.........................
9,000.........................
11,000........................
14,000........................
18,000........................
23,000........................
83,000........................
45,000........................
60,000........................
80,000......:.................

Mean discharge (sec.-ft.). ..... 
Maximum (sec.-ft.). . .........
Minimum (sec.-ft.) ...........

Days of delcient discharge.

1914-15

1 
4 
4 

59 
75 
81 
90 

104 
120 
131 
147 
167 
185 
202 
242 
302 
339 
353 
364 
365

8,080 
23,600 
o3,290

1915-16

5 
9 

26 
43 
71 
83 

104 
119 
147 
165 
189 
224 
248 
274 
311 
326 
353 
361 
366

1916-17

8 
20 
53 
69 
74 
88 

103 
108 
123 
138 
156 
181 
192 
222 
268 
297 
317 
339 
365

11,400 
53,500 
4,000

9,810 
31, 600 
3,400

1917-18

1
4 

14 
29 
57 
66 
76 
89 

104 
129 
146 
162 
183 
204 
219 
231 
240 
251 
280 
305 
331 
350 
360 
365

8,670 
39,900 
2,000

1918-19

t-

2 
3 

12
25 
45 
90 

107 
135 
156 
184 
225 
232 
239 
256 
271 
306 
328 
346 
361 
365

9,150 
41,500 
3,620

1919-20

1 
2 

11 
20 
32 
58 

109 
137 

. 163 
176 
197 
215 
220 
243 
270 
309 
325 
342 
355 
360 
365 
366

10,100 
62,200 
3,560

Oct. 1, 1914, to 
Sept. 30, 1920.

Total
days.

1
4 

14 
30 
72 
95 

216 
287 
362 
498 
640 
745 
860 
968 

1, 111 
1,209 
1,282 
1,438 

, 1,639 
1,830 
1,965 
2,067 
2,159 
2,181 
2,191 
2,192

*

Per cent 
of time.

0.05 
.2 
.6 

1.4 
3.3 
4.3 
9.9 

13.1 
16.5 
22.7 
29.2 
34.0 
39.2 
44.2 
50.6 
55.2 
58.5 
65.6 
74.8 
83.5 
89.6 
94.3 
98.5 
99.5 
99.95 

100.0

o Approximate.
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TOMAHAWK RIVER NEAR BRADLEY, WIS.

LOCATION. In sec. 16, T. 36 N., R. 6 E., 2 miles west of Cassion, 4 miles north of 
Bradley, Oneida County, 4 miles downstream from mouth of Bearskin Creek, 
which comes in from right, and 8 miles ajjjwe mouth of river.

DRAINAGE AREA. 422 square miles.
RECORDS AVAILABLE. September 18, 1914, to September 30, 1920.
GAGE. Slope gage fastened to concrete posts on right bank of river, installed Septem 

ber 24, 1919; prior to that date, chain gage fastened to cantilever arm on right 
bank; both gages at same datum; read by Frank Sutherland.

DISCHARGE MEASUREMENTS. Made from cable about half a mile below gage.
CHANNEL AND CONTROL. Bed at gage and a short distance below composed of sand; 

may shift; bed at cable composed of heavy gravel. Control is formed by rapids 
about 2,000 feet below gage. When a head of 15 feet is maintained on Rice Lake 
storage dam, in sections 4 and 9, T. 35 N., R. 6 E., backwater will extend half 
way up the rapids, and may affect stage-discharge relation. The maximum head 
maintained during 1919 and 1920 at the reservoir was 14 feet and 9 inches during 
week ending November 29, 1919, which apparently caused no backwater at gage.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending Septem 
ber 30, 1919, 5.10 feet at 6.10 p. m. April 11 (discharge, 1,270 second feet); mini 
mum stage recorded, 1.76 feet at 6.20 p. m. October 3 and 7.35 a. m. October 4 
(discharge, about 211 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.17 feet 
about noon March 30 (discharge, 1,770 second-feet); minimum stage recorded, 
1.37 feet at 6 a. m. and 6 p. m. August 28 (discharge, 165 second-feet).

1914-1920: Maximum stage recorded, 6.9 feet April 24, 1916 (discharge, 2,200 
second-feet); minimum discharge, 144 second-feet November 17,1915 (by current- 
meter measurement).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. The following reservoirs are maintained upstream from the station, 

for the purpose of regulating the flow of Wisconsin River:

Dams and reservoirs on Tomahawk River.

Name.

Minocqua . .

Location of reservoir.

T.39N.,R. 5E... .........
Tps. 38-40 N., Rs. 6-7 E.. ..

Location of dam .

Sec. 30, T. 39 N., R.5E.....
Sec. 10, T. 39 N., R. 6E.....

Area of 
reser 
voir.

Sq. mi. 
3.00 

1L31

14.31

Drain 
age 

area.

Sq. mi. 
17.07 
81.60

98.67

Capacity 
(millions of 
cubic feet).

Sum 
mer.

152 
291

443

Win 
ter.

152 
651

803

ACCURACY. Stage-discharge relation practically permanent except as affected by 
ice. Rating curve used, poorly defined below 350 second-feet and well defined 
above. Gage read to hundredths twice daily except during winter, when, in 
1919, it was read once a week, and in 1920, it was read only a few times. Daily 
discharge ascertained by applying mean daily gage height to rating table except 
for periods indicated in footnote to tables of daily discharge. Open-water records 
good except for low stages, for which they are fair; winter records poor.
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Discharge measurements of Tomahawk River near Bradley, Wis., during the years ending
Sept. SO, 1919 and 1920.

Date.

1919.

Feb. 10o

May 29
Sept. 24

Made by 

.....do.................

.....do.................
W. G.Hoyt............

Gage 
height.

Feet. 
3.23
2.64
2 O7

2.42
2 1fi

Dis-
c|*ge.

Sec.-ft.

307
268
367

Date.

1919.

1920.
Jan. 15&

Made by  

S.B. Souls'....... ......

.....do.................

.....do.. ...............

Gage

Feet. 
3.32

2.22

Dis 
charge.

Sec.-ft.
QQO

551
313

a Complete ice cover at control and measuring section.
b Gage inaccessible on account of snow. Measurement made about 5 miles downstream. Released water 

from Rice Lake reservoir enters between this measuring point and gage.

Daily discharge, in second-jeet, oj Tomahawk River near Bradley, Wis-., jor the years 
ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...... ........
2..............
3... ...........
4..............
5..............

6..............
7..............
8..............
9.... ..........

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

218
218
211
218
226

242
250
260
281
292

292
281
270
250
250

242
242
234
234
260

292
304
316
329
316

316
329
420
447
474
474

Nov.

447
447
447
447
420

447
589
650
681
681

681
619
589
559
530

502
502
530
502
502

502
474
420

435

Dec.

440

425

400

Jan.

'

385

375

345

Feb.

320

320

320

Mar.

280

310

575

700

Apr.

1 700

650

681
713
780
850

1,000

1,220
1,120
1,080
1.170
1,120

1,040
961
923
815
780

746
746
746
713
681

681
619
559
530
502

May,

502
502
559
502
530

530
530
530
502
474

447
420
394
394
394

447
502
559
530
502

447
420
447

502

474
420
368
04.9

329
329

June.

329
342
342
329
292

292
329
394
394
447

474

394
342
394

559
589
559
530
474

420
368
394
474

' 559

559
502
447
420

July.

304
270
260
355
530

713
713
713
713
650

589

447
420
394

394

329
304
281

270
260
260
OCA

281

474
559
559
CCQ

502
502

Aug.

502
474
447
502
474

447
474
474
447
420

394

355
355
342

342
342
342
316

394
447
394
368
329

304
292

270
260
260

Sept.

ocn

242
242
242
250

260
260

234

234

234
234

' 234
234
234
234

270
292

9S1

281

270
270
270
368
420
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D'aily discharge, in, second-feet, of Tomahawk River near Bradley, Wis., for the years 
ending Sept. 30, 1919 and 1920 Continued.

Day.

1919-20. 
1.............
2..............
3..............
4.... ......
5... .........

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13.............
14..............
15..............

16..............
17..............
18..............
19..............
20. .............

21..............
22..............
23..............
24..............
25. .............

26..............
27. .............
28..............
29. .............
30..............
31..............

Oct.

420
447
447
447
447

447
447
420
420
447

394
394
394
368
394

368
368
368
394
394

394
394
420
420
447

447
447
447
447
474
559

Nov.

589
619
619
650
619

589
589
559
687
815

815
928

1.040
1.040
1,000

925
815
715
650
620

620
620
620
620
59C

590
560
560
560
530

Dec.

500
500
500
500
475

445
445
445
420

400

Jan.

375

350

Feb.

340

325

Mar.

325

350
375
420
440
460

475
560
650
750
850

1,050
1,220
1,400
1,580
1.770
l',650

Apr.

1,530
1,420
1,330
1,250
1,180

1,100
1,020
940
860
780

713
687
660
634
608

581
555
528
502
502

530
530
519
681
681

681
650
619
589
559

May.

530
502
4-74
447
420

420
394
394
368
368

355
342
329
316
316

304
292
304
329
368

394
394
474
502
447

420
394
355
329
316
292

June.

270
270
260
250
242

242
260
281

. 292
292

368
474
502
559
589

650
713
713
681
650

589
530
474
474
447

420
420
559
681
681

July.

681
681
650
589
559

502
502
474
447
420

394
355
342
316
329

316
316
304
292
281

270
250
234
250
270

270
250
242
234
226
218

Aug.

2J1
204
198
192
192

192
192
204
204
198

198
226
234
226
211

204
192
186
186
180

180
180
175
175
170

170
170
165
175
218
260

Sept. .

260
270
260
260
260

250
250
250
250
242

270
329
329
316
304

304
292
281
270
270

270
270
270
270
270

260
250
250
250
250

NOTE. Stage-discharge relation affected by ice Nov. 24,1918, to Mar. 26,1919, and Nov. 14,1919, to Apr. 
10, 1920; discharge ascertained by means of occasional gage reading, discharge measurements, observer's 
notes,and weather records. Gage not read, Mar. 27 to Apr. 4, 1919; discharge estimated. Gage not read 
Nov. 9, 12. 1919, and Apr. 12-18, 1920; discharge interpolated. Braced figures-show mean discharge for 
periods indicated.
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Monthly discharge of Tomahawk River near Bradley, Wis.,/or the years ending Sept. S\),
. 1919 and 1920.

[Drainage area, 422 square miles.]

Month.

1918-19.

July...........................................

1919-20.

May...........................................

July...........................................

SeT)tsmt)er

Discharge in second-feet.

Maximum.

474 
681

1,220 
559 
589 
713 
502 
420

1,220

559 
1,040 

500

1,770
1,530

713 
681 
250 
329

1,770

Minimum.

211

502 
329 
292 
250 
260 
226

368 
530

502 
292 
242 
218 
165 
242

165

Mean.

290 
507 
421 
368 
320 
415 
808 
462 
425 
443 
378 
260

425

423
692 
420 
362 
333 
609 
781 
384 
461 
370 
196 
271

441

Per 
square 
mile.

0.687 
1.20 
.998 
.872 
.758 
.983 

1.91 
1.09 
1.01 
1.05 
.896 
.616

1.01

1.00 
1.64 
.995 
.858 
.789 

1.44 
1.85 
.910 

1.09 
.877 
.464 
.642

1.05

Run-off 
in

inches.

0.79 
1.34 
1.15 
1.01 
.79 

1.13 
2.13 
1.26 
1.13 
1.21 
1.03 
.69

13.66

1.15 
1.83 
1.15 
.99 
.85 

1.66 
2.06 
1.05 
1.22 
1.01 
.53 
.72

14.22

Days of deficiency in discharge of Tomahawk River near Bradley, Wis.,Jor the years ending
Sept. 30, 1915-1920.

Discharge in second-Ieet.

160... ............ ............
180...........................
200...........................
220....:......................
240...........................
260
280...........................
300...........................
320...........................
340...........................

380...........................

420...........................
440
460
480
500.....................:.....
550...........................
600...........-..........'.....
700. ..........................
800...........................
1,000.........................
1,400.........................
1,600.........................
2,000. ........................
2,500.........................

Mean discharge (sec.-f t.) ..... 
Maximum (seo.-it.)... .......
Minimum (sec.-ft.) ...........

Days of deficient discharge.

1914-15

8 
24 
84 

120 
147 
180 
202 
220 
230 
241 
248 
251 
264 
292 
328 
347 
365

452 
886 
263

1915-16

1
6 

14 
35 
75 
86 
95 

117 
137 
144 
152 
178 
195 
262 
313 
332 
346 
3>0
361
366

635 
2,200 

298

1916-17

5 
19 
34
51 
71 

106 
141 
159 
179. 
187 
196 
208 
226 
237 
272 
300 
341 
356 
365

452 
923 
232

1917-18

2 
15 
27 
50 
73 
91 

126 
142 
165 
185 
213 
238 
259 
283 
288 
291 
322 
331 
345 
351 
360 
385

408 
1,120 

195

1918-19

4 
18 
41 
60 
74 

121 
130 
154 
169 
203 
214 
241 
260 
272 
272 
303 
323 
347 
354 
359 
365

425 
1,220 

211

1919-20

7 
12 
20 
28 
34 
50 
72 
81 
93 

128 
165 
189 
203 
225 
238 
258 
268 
268 
286 
307 
336 
342 
350 
360 
364 
366

441 
'1,770 

165

Oct. 1, 1914, to 
Sept. 30, 1920.

Total
days.

7 
12 
22 
47 
84 

160 
247 
322 
501 
640 
807 
957 

1,086 
1,179 
1,281 
1,387 
1,446 
1,471 
1,625 
1,748 
1,959 
2,063 
2,131 
2,166 
2,174 
2,187 
2,192

Per cent 
of time.

O.S 
.5 

1.0 
2.1 
3.S 
7.3 

11.3 
14.7 
22.9 
29.2 
36.8 
43.7 
49.5 
53.8 
58.4 
62. » 
66. 0 
67.1 
74.1 
79.8 
89.4 
94.1 
97.2 
98.8 
99.2 
99.8 

100.0
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. PRAIRIE RIVER NEAR MERRILL, WIS.

LOCATION. On line between sees. 20 and 29, T. 32 N., R. 7 E., at highway bridge 4$ 
miles northeast of Merrill, Lincoln County, and 5f miles above mouth of river. 
Haymeadow Creek enters from left 5 miles above station.

DRAINAGE AREA. 164 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles)..

RECORDS AVAILABLE. January 17, 1914, to September 30, 1920.
GAGE. Chain gage attached to upstream side of bridge; read by Mrs. Meta Krause.
DISCHARGE MEASUREMENTS. Made from highway bridge to which gage is attached 

or by wading.
CHANNEL AND CONTROL. Bed composed of gravel; clean and free from vegetation. 

Right bank high and not subject to overflow; left bank may be overflowed at 
extreme high stages; both banks wooded. Control not well defined.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 4.7 feet April 11 (discharge, 1,220 second-feet); minimum discharge, 
estimated 85 second-feet January 31 to February 6, and February 26-28 (stage- 
discharge relation affected by ice).

Maximum stage recorded during year ending September 30, 1920, 5.65 feet at 
3 p. m. March 28 (discharge, 1,900 second-feet); minimum stage recorded, 1.50 
feet July 27 (discharge, 73 second-feet).

1914-1920: Maximum stage recorded, 6.1 feet April 22, 1916 (discharge, 2,290 
second-feet); minimum discharge, 72 second-feet January 4, 1915, by current- 
meter measurement.

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. None.
ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating 

curve well defined between 103 and 2,200 second-feet. Gage read to half-tenths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except for periods December 21, 1918, to March 9, 1919, and November 27, 
1919, to March 25, 1920, during which stage-discharge relation was affected by 
ice, for which it was ascertained by applying to rating table the daily gage height 
corrected for ice effect by means of discharge measurements, observer's notes, 
and weather records, and except for December 3, 1918, and September 19, 1920, 
for which it was estimated on account of error in gage reading. Records good.

Discharge measurements of Prairie River near Merrill, Wis., during the years ending
Sept. SO, 1919 and 19ZO.

Date.

1919.

Feb. 8"
Mar. go

Made by 

8. B. SoulS... ..........
.....do.................
......do..................

8. B.^Soule... ..........

Gage 
height.

Feet. 
2.20
1.81
1.86
2.00

Dis 
charge.

Sec.-ft. 
103
89
97

132
115

Date.

1930. 
Jan. 14«
Feb. 11«
June 10

%

Made by 

8. B. Soule".............
.....do..................
.....do..................

Gage 
height.

Feet. 
2.00
1.92
1.94

Dis 
charge.

Sec.-ft. 
104
106
129

Incomplete ice cover at control section.
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Daily discharge, in second-feet, of Prairie River near Merrill, Wis.,for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6.........:....
7......... .
8.............
9..............
10.........

11......... .
12.............
13..............
14..............
15........... .

16..............
17.........
18..........
19..............
20..............

21.......
22..............
23..............
24.............
25..............

26..............
27..............
28........... .
29.............
30..............ai... ...... .

1919-20. 
1..........
2........... .
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10...;..........

ll........... .
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21........... ..
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

110
106
110
115
115

115
118
122
128
159

172
184
159
137
100

128
118
IT;
115
110

110
118
128
128
118

122
118
184
212
212
919

159
1 P»Q

212
261
244

212
212
184
137
118

118
115
122
1O7

133

133
118
115
128
107

172
137
122
137
172

261
244
184
184
574

Nov.

212
212
184
184
184

172
172
228
244
212

184
184
184
159
1Q7

159
172
212
228
212

184
W8
148
137
148

148
148
137
128
148

574
eqc

535
496
496

458
384
330
348
614

825
870
614
614
535

384

313
278
278

212
212
212
184
184

172
170
170
170
170

Dec.

133
133
125
148
159

137
133
128
128
137

133
133
133
133
1 00

133
128
128
105

128

125
125
125
125
120

120

120
115
115
115

160
160
1 en

150
135

130
130

120
115

120
1OK

125
1QO

1OK

120
115
115
110
110

100
95
100
100
105

110
110
110
110

0";

Jan.

115
115
115
110
110

110
105
105
105
105

105
105
110
110
110

110
110
110
110
110

105
105
105
105
105

100
90
90
90
90
QK

85
on
100
105
105

105
105

105
105

105

105
105
105

105
110
110
110
110

115
120

120
120

120
120
120
120
120
120

Feb.

85
85
85
85
85

85
90
90
90
90

90
90
90
90
on

90
90
on
90
90

90
90
90
90
90

85
85
85

120
120
120
120
120

120
115
110
110

105

105
105
105

105
105
105
.105
105

105
105

105
105

105
105
105
105

Mar.

90
90
90
95
95

95
95
Q^
95
97

101
103
122
122
133

137
278
313
366
458

535
535
614
614
614

655
696
696
614
535
458

105
105
105
105
105

105
105
110
110
110

110
115
115
115
120

130
135
140
160
160

165
185
210
420

1,420

1,860
1,560
1,860
1,860
1,860
1,160

Apr.

421
348
348
348
348

384
458
963

1,010
1,060

1,220
1,220

696
614

535
496
458
384

348
366
348
313
278

244
212
212
198
198

1,010
870
781
655
614

496
366
313
296
278

228
198
198
212
228

261
278
198
184
172

172
172
198
496
402

384
330
296
278
244

May.

278
278
278
244
244

244
244
212
184

172
172
159
148
172

137
137
137

137

137
137
137
159
159

172
137
133
122
118
118

228
198
184
159
159

148
148
148
184
184

198
228
148
137
131

198
212
228
261
313

402
440
402
574
496

384
296
228
184
159
159

June.

128
137
137
148
148

159
184
159
184
198

244
278
244
198
1QO

278
278
296
278
366

348
261
184
278
366

963
738
574
535
278

137
131
131
122
116

114
122
148
137
131

278
313
781
574
535

916
1,010
825
614
458

384
296
244
212
184

172
184
212
535
535

July.

244
212
198
184
172

184
184
159
148
137

128
128
118
118
122

115
103
103
103
101

101
103
97
97
101

366
458
440
384
296
366

458
348
313
261
212

184
184
184
172
159

137
137
129
122
118

109
106
103
101
101

101
96>
96
103
101

101
73
87
91
91
89

Aug.

330
244
198
184
228

296
212
296

159

159
137
133
148
148

137
133
128
128
122

122
118
118
106
106

106
106
103
103
110
110

91
89
91
89
89

89
118
118
148
1^1

115
109
103
103
101

98
93
91
89
89

91
91
89
89
89

89
87
89
89
101
106

Sept.

115
106
103
101
106

101
101
103
106
103

106
101
103
101
101

103
97
101
103
103

110
115
118
115
118

115
106
115
110
110

103
101
98
93
91

91
91
89
91
91

93
101
103
112
159

212
172
137
212
137

133
126
118
115
112

101
101
99
98
98
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Monthly discharge of Prairie River near Merrill, Wis., for the years ending Sept. SO, 1919
and 1920.

[Drainage area, 164 square miles.]

Month.

1918-19.

November. ....................................

January .......................................

March. ........................................

June. ..........................................
July...........................................
August ........................................

The year ..................................

1919-20.

November. ....................................

January.......................................
February. .....................................
March ........................................

May...........................................

.Tuly... ............................. ... . . ..
August ........................................
September. ....................................

Discharge in second-feet.

Maximum.

212 
244 
159 
115 
90 

696 
1.220 

278 
963 
458 
330 
118

1,220

574 
870 
160 
120 
120 

1,860 
1,010 

574 
1,010 

458 
148 
212

1,860

Minimum.

106 
128 
115 
85 
85 
90 

198 
118 
128 

97 
103 
97

85

115 
170 
95 
85 

105 
105 
172 
131 
114 
73 
87 
89

73

Mean.

136 
177 
129 
105 
88.4 

311 
513 
177 
292 
186 
160 
107

199

180 
388 
120 
110 
109 
481 
360 
243 
352 
151 
98.6 

116

225

Per 
square 
mile.

0.829 
1.08 
.787 
.640 
.539 

1.90 
3.13 
1.08 
1.78 
1.13 
.976 
.652

1.21

1.10 
2.37
.732 
.671 
.665 

2.93 
2.20 
1.48 
2.15 

.921 

.601 

.707

1.37

Run-off 
in inches. '

0.96 
1.20 
.91 
.74 
.56 

2.19 
3.49 
1.24 
1.99 
1.30 
1.13 
.73

16.44

1.27 
2.64 
.84 
.77 
.72 

3.38 
2.46 
1.71 
2.40 
1.06 
.69 
.7»

18.73

Days of deficiency in discharge of Praine River near Merrill, Wis., for the years ending
Sept. SO, 1915-1920.

Discharge in second-feet.

70.............................
75............................
80............................
85............................
90............................

95............................
100...........................
107...........................
115...........................
125....1. .............. .......

135...........................
145...........................
155...........................
165..........................
180...........................

195.................. . . ..
210...........................
230............ ....
280...........................
350...........................

550...........................
800...........................
1,200.........................
1,600.........................
2,300.........................

Mean discharge (sec.-u.) ......

Days of deficient discharge.

1914-15

0 
11 
32 
43 
61

65 
89 

132 
151 
195

215 
231 
238 
251 
258

273 
274 
284 
303 
328

355 
365

177 
738 

«70

1915-16

0 
4 

15 
43 
53

58 
66 

101 
113 
155

171 
186 
191 
212 
216

227 
230 
238 
259 
291

321
349 
362 
363 
366

261 
2,290 

73

1916-17

0 
3

28

70 
92 

122 
139 
161

175 
184 
191 
222 
229

259 
266 
286 
305 
315

344 
359 
365

200 
870 

80

1917-18

0 
7 

51 
73 
81

98 
109 
134 
159
188

201 
234 
245 
265 
270

277 
279 
291 
309 
330

352 
357 
363 
365

185 
1,420 

75

1918-19

0 
10 
36

42 
47 
93 

130 
162

190 
211 
224 
237 
246

263 
270 
286 
310 
324

346 
359 
363 
365

199 
1,220

85

1919-20

0 
1 
1 

18

34 
43 

108 
136 
175

193
208 
216 
228 
242

258 
265 
285 
301 
316

340 
352 
360 
362 
366

225 
1,860 

89

Oct. 1, 1914, to 
Sept. 30, 1915.

Total
days.

0 
22 
99 

173
277

367 
446 
690 
828 

1,036

1.145 
1,254 
1,305 
1,415 
1,461

1,557 
1,584 
1,670 
1,787 
1,904

2,058 
2,141 
2,178 
2,185 
2,192

Per cent 
of time

0.0 
1.0 
4.5 
7.9 

12.6

16.7 
20.3 
31.5 
37.8 
47.3

52.2 
57.2 
59.5 
64.6 
66.7

71.0 
72.$ 
76.2 
81.5 
86.9

93.8 
97.7 
99.4 
99.7 

100.0

Approximate.
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EAU CLAIRE RIVER AT KELLY, WIS.

LOCATION. In sec. 13, T. 28 N., R. 8 E., at highway bridge three-quarters of a mile 
northeast of Kelly, Marathon County, 1 mile above mouth of Big Sandy Creek, 
which enters from right, and 4| miles above mouth of river.

_ DRAINAGE AREA. 326 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. January 1, 1914, to September 30, 1920.
GAGE. Chain gage fastened to downstream side of highway bridge; read by William 

Woolsey and Merle Rossmiller.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of heavy gravel and rock. Gage is in the 

rapids which form control. Banks medium high and not subject to overflow.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 4.45 feet at 8 a. m. June 26 (discharge, 2,500 .second-feet); minimum 
discharge, 63 second-feet, by current-meter measurement March 4.

Maximum stage recorded during year ending September 30, 1920, 6.45 feet at 
8.30 a. m. March 26 (discharge, 5,020 second-feet); minimum discharge, estimated 
55 second-feet January 1, 2, 4, and 5, and March 6-9 (stage-discharge relation 
affected by ice.)

1914-1920: Maximum stage recorded, 6.45 feet March 26, 1920 (discharge, 5,020 
second-feet); minimum discharge, estimated 30 second-feet December 6, 1917 
(stage-discharge relation affected by ice).

ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating 
curve well defined between 71 and 3,150 second-feet. Gage read to quarter-tenths 
twice daily. Daily discharge ascertained by applying mean daily gage height 
to rating table, except for periods during which stage-discharge relation was 
affected by ice, for which it was ascertained by applying to rating table mean 
daily gage height corrected for ice effect by means of discharge measurements, 
observer's notes, and weather records, and except for days when gage was not 
read for which it was interpolated. Open-water records good; winter records fair.

Discharge measurements ofEau Claire River at Kelly, Wis., during the years ending Sept.
SO, 1919 and 1920.

Date.

1919.

Feb. 7 a
Mar. 46
June. 2
Dec. 9 o

Made by 

s. B. some.............
.....do..................
.....do..................
W. G. Hovt............
S. B. 8oui&.. ...........

Gage 
height.

Feet.
1 9O
1 9£

1.56
1.70
2.62

Dis. 
charge.

Set.-ft. 
100
64
63

346
180

Date.

1920.

Feb. 12 b

Made by 

S. B. Soule1 .... .........
.....do..................
.....do..................

Gage 
height.

Feet. 
2.22
2.22
1.32

Dis 
charge,

Sec.-ft. 
102
98

221

o Incomplete ice cover at control; complete ice cover at measuring section. 
6 Complete ice cover at control and measuring section.
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Daily discharge, in second-feet, of Eau Claire River at Kelly, Wis.,for the years endvng
Sept. 30,1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1........ ......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
81..............

Oct.

93
89
93
94
93

93
93
93
102
109

116
116
110
104
98

94
94
93
94
94

94
93
93
98
104

100
134
168
224
221
216

226
232
300
284
252

244
226
207
204
196

196
188
177
171
171

171
158
155
160
185

188
207
210
204
300

647
587
471
390
471

1 740'

Nov.

213
213
213
213
199

177
171
179
185
182

179
168
155
142
152

171
185
199
244
252

247
227
193
180
168

124
104
106
104
106

1.940
1.740
1,130
862
862

677
617
557
499

1,460

2,240
2,040
1,290
1,130
990

860
710
585
500
415

365
320
285
250
240

215
200
195
180
170

Dec.

112
119
116
116
114

109
119
124
129
129

129
124
119
119
126

132
142
155
158
160

166
155
150
140
130

130
125
120
115
110
105

165
160
160
160
165

170
175
175
180
150

150
145
115
115
115

100
95
85
85
SO

80
75
75
80
80

75
7";
70
70
70
70

Jan.

95
90
90
85
85

85
90
95
100
100

100
105
105-105
105

105
110
110
115
115

115
110
110
105
105

100
95
90
90
85
85

55
55
60
55
55

60
75
85
90

100

100
100
100
100
105

105
100
95
95
90

95
<K
65
100
100

100
105
115
120
115
115

Feb.

80
80
75
75
70

65
65
70
70
70

75
80
80
85
85

85
80
80
80
80

75
75
70
70
70

' 70
70
70

115
120
115
105
100

100
105
105
105
110

105
100
100
95
95

95
95
95
95
90

85
85
80
so
85

80
80
70
70

Mar.

70
70
65
65
65

70
70
75
80
80

80
85
85
85
85

240
500
925

1,290
1,610

1,940
1,740
1,600
1,460
1,370

1,370
990
990
800

587

70
70
65
65
60

55
55
55
55
65

70
75
SO
85
at

100
110
130
170
210

245
300
470

1,130
3,270

4,820
3,910
2,560
2,670
2,240
1 csn

Apr.

499
471
471
499
499

650
800

1,640
1,640
1,640

1.640
1,370
1,120
862
738

587
557
528
499
499

499
443
390
340
320

300
278
255
250
238

1 290
l!210
1,130
994
858

722
587
499
390
390

390
365
340
320
300

300
284
267
267
264

264
9S4
677
738
647

528
443
390
O^A

300

May.

300
365
340
340
340

284
340
390
340
320

270
221
207
196
207

221
238
231
224
213

207
193
179
171
168

166
160
158
155
160
155

284
267
250
235
221

213
204
196
188
202

320
390
300
264
235

224
210
207
224
261

267
261
320
4OQ
471

365
300
252
226
196
182

June.

248
340
365
300
320

300
284
320
390
320

499
647
557
365
340

340
390
340
340
443

617
677
340
990

2,140

2,450
1,640
708
557
300

171
160
158
150
150

145
150
188
216
166

267
617
925
862
677

1,060
1,640
1,740
1,060
617

443
340
365
320
300

250
261
284
340
499

July.

261
230
210
216
213

196
185
177
177
139

139
147
134
142
160

155
155
122
109
109

114
102
100
100
114

300
499
677
557
677

1,060

471
340
267
252
227

213
216
213
204
193

177
158
150
142
139

129
126
124
116
116

114
106
104
104
109

109
109
104
100
94
cu

Aug.

862
528
416
340
499

416
320
261
221
196

168
160
160
160
171

155
142
134
134
134

196
224
188
155
139

124
119
109
104
109
109

89
89
89
89
89

93
94
99

104
100

100
94
93
89
89

89
87
84
82
82

82
82
82
82
82

78
78
78
109
114
116

Sept.

109
109
102
100
116

116
116
166
104
102

100
100
94
04
98

94
94
91
94
94

109
132
132
119
116

109
106
124
134
232

106
96
94
89
89

89
89
85
104
102

109
124
139
119
142

300
238
224
168
160

158
155
145
134
124

124
116
109
104
104

NOTE. Stage-discharge relation affected by ice Dec. 22.1918, to Mar. 18,1919, and Nov. 14.1919, to Mar. 
25,1920. Gage not read on Sundays beginning Oct. 6. 1918, up to and including June 1,1919, nor during' 
period Apr. 4-6, 1920, nor on Aug. 8, 1*4); discharge interpolated.

105708 23  11
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Monthly discharge of Eau Claire River at Kelly, Wis.,Jor the years ending Sept. 30, 1919
and 19m. 

[Drainage area, 326 square miles.]

Month.

1918-19.

April..........................................

July...........................................

The year. ...............................

1919-20.

April..........................................
May.......................... ...... ...........

July...........................................

Discharge in second-feet.

Maximum.

224 
252 
166 
115 

85 
1,940 
1,640 

390 
2,450 
1,060 

862 
232

2,450

1,740 
2,240 

180 
120 
120 

4,820 
1,290 

499 
1,740 

471 
116 
300

4,820

Minimum.

89 
104 
105 

85 
65 
65 

238 
155 

- 248 
100 
104 
94

65

155 
170 

70 
55 
70 
55 

264 
182 
145 
94 
78 
85

55

Mean.

113 
178 
129 
99.4 
75.0 

621 
684 
241 
596 
248 
231 
112

278

307 
784 
115 
90 
95 

803 
526 
266 
484 
165 
91 

133

321

Per 
square 
mile.

0.347 
.546 
.396 
.305 
.230 

1.90 
2.10 
.739 

1.83 
.761 
.709 
.344

.853

.942 
2.40 
.353 
.276 
.291 

2.46 
1.61 
.816 

1.48 
.506 
.282 

' .408

.985

Run-oft 
in inches.

0.40 
.61 
.46 
.35 
.24 

2.1» 
2.34 
.85 

2.04 
.88 
.82 
.38

11.56

1.09 
2.68 
.41 
.32 
.31 

2.84 
1.80 
.94 

1.65 
.58 
.32 
.46

13.40

Days of deficiency in discharge oj Eau Claire River at Kelly, Wis., jor the years ending
Sept. 30, 1915-1920.

Discharge In second-feet.

40............................
50............................
60............................
70............................
80............................
90............................
100...........................
110...........................
120............................
130...........................
140...........................
150...........................
160...........................
170...........................
180...........................
200...........................
240...........................
300...........................
400...........................
500...........................
700...........................
1,000.........................
2,000.........................
3,000...................... ..
5,000.........................

Mean discharge (second-feet). 
Maximum (second-feet) ......

Days of deficient discharge.

1914-15

3 
27 
87 

101 
149 
168 
195 
201 
215 
222 
226 
248 
253 
255 
274 
292 
313 
325 
343 
351 
363 
365

187 
1,120 

41

1915-16

4 
24 
54 
70 
88 

118 
130 
142 
150 
172 
172 
180 
195 
200 
201 
227 
244 
266 
289 
303 
317 
332 
359 
364 
366

329
3.150 

40

1916-17

12 
26 
64 
83 

100 
117 
135 
149 
162 
169 
179 
195 
200 
212 
231 
273 
293 
310 
322 
338 
357 
365

240 
1,290 

50

1917-18

3 
21 
57 
96 

108 
126 
143 
175 
191 
204 
217 
224 
232 
236 
244 
263 
282 
303 
321 
332 
343 
350 
363 
365

221 
2,450 

30

1918-19

19 
36 
M 
92 

131 
1R4 
ft? 
180 
186 
205 
212 
223 
236 
262 
280 
306 
322 
337 
347 
363 
365

278 
2,450 

65

1919-20

8 
14 
33 
71 
95 

137 
154 
162 
166 
171 
183 
193 
204 
218 
248 
275 
305 
317 
331 
342 
358 
363 
366

321
4,820 

55

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

7 
60 

. 172 
350 
449 
618 
745 
915 
999 

1,082 
1,126 
1,166 
1,258 
1,294 
1,339 
1,449 
1,601 
1,730 
1,856 
1 939 
2,017 
2,091 
2,173 
2,187 
2,192

Per cent 
of time.

0.3 
2.7
7.8 

16.0 
20.5 
28.2 
34.0 
41.7 
45.6 
49.4 
51.4 
53.2 
57.4 
59.0 
61.1 
66.1 
73.0 
78.9 
84.7 
88.5 
92.0 
95.4 
99.1 
99.8 

100.0
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BIG EAtT PLE1NE RIVER NEAR STRATFORD, WZS.

LOCATION. In sec. 13, T. 27 N., R. 3 E., at Weber Farm, 2 miles north of Stratford,, 
Marathon County, and 1 mile above Chicago & Northwestern Railway bridge- 
Dill Creek enters from right 5 miles above station.

DRAINAGE AREA. 223 square miles (measured on map issued by Wisconsin, Geological 
,and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. July 24, 1914, to September 30, 1920.
GAGE. Slope gage, reading from 1.0 to 15.6 feet, on right bank of river, and vertical 

staff gage, reading from 15 to 18 feet, at upper end of sloping gage; read by Christian 
Weber.

DISCHARGE MEASUREMENTS. Made from highway bridge 1 mile below gage or by 
wading about 1,000 feet below gage.

CHANNEL AND CONTROL. Bed composed of heavy gravel and rock. Control at 
head of rapids 400 feet below gage. Both banks at gage are high and are over- 

. flowed only at stage of about 15 feet and above.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 8.7 feet at 6.30 a. m. August 7 (discharge, 5,330 second-feet); minimum 
stage, 1.34 feet October 3 (discharge, about 4 second-feet).

Maximum stage recorded during year ending September 30, 1920, 10.90 feet at 
4.30 p. m. November 10 (discharge, 8,630 second-feet); minimum stage, 1.25 feet 
at 7 p. m. August 28 and 7 a. m. August 29 (discharge, about 2.5 second-feet).

1914-1920; Maximum stage recorded, 10.9 feet at 4.30 p. m. November 10, 1919 
(discharge, 8,630 second-feet); minimum stage, 1.25 feet August 28 and 29, 1920 
(discharge, about 2.5 second-feet).

The flood of June, 1914, reached a maximum height of 20.7 feet as determined 
by levels run to high-water marks.

ACCURACY. Stage-discharge relation practically permanent except as affected by 
ice. Rating curve well defined between 47 .and 4,000 second-feet; poorly defined 
outside these limits. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table except for periods 
December 20,1918, to March 31, 1910, and December 28, 1919, to March 27, 1920, 
during which stage-discharge relation was affected by ice, for which the discharge 
was not determined. Records good except for low stages for which they are fair.

Discharge measurements of Big Eau Pleine River near Stratford, Wis., during the years 
ending Sept. SO, 1919 and 1920.

Date.

1919.

Nov. 11
11

Made by 

W. G. Hoyt.. ..........
S.B. Souls'.... .........
.....do..................

Gage

Feet. 
2.96
6.86
6.58

Dis 
charge.

Sec.-ft. 
259

2 ftin
2,680

Date.

1920.

Made by- Gage 
height.

Feet. 
1.88

Dis 
charge.

Sec.-ft. 
38
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Daily discharge, in second-feel, of Biff EmtPleine Rivet near Stratford, Wis.,for the years 
ending Sept. 30., J&*£ and 19%0.

Day.

1918-19. 
1...................
2...................
3. ............
4t..^.. ..............
5...................

6...................
7...................
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

18...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

1919-20. 
1...................
2...................
3...................
4...................
5...................

!::::::::::::-:::::
8...................
9...................
10...................

11...................
12...................
13...................
14...................
15...................

16...................
17...................
18...................
19...................
20...................

21...................
22...................
23...................
24...................
25...................

26...................
27...................
28...................
29...................
30...................
31...................

Oct.

5
5
4
5
7

7
8

10
13

, 22

20
17
15
14
14

11
11
11
10
11

10
8

10
11
11

11
19
Q9
114
00

63

108
145
194
115
94

74
55
43
43
36

38
36
36
31
31

30
27
27
27
36

43
43
40
36

680

555
258
194
159
580

3,990

Nov.

47
39
39
83
92

83
71

. 98
' 114

92

71
53
CA

41

36

IK
C&.

77
87
83

67
53
39
31
97

24
20
99
20
10

1.250
630
416
OQC

302

231
218
206
182

7,200

2,810
990
4fin
336
231

194
170
355
148
104

81
94
102
218
81

58
43
36
36
36

Dec.

17
17
19
20
19

20
20
99
24
25

97

28o-i

36
<SA

36
43
47
<v\

36
<*R

36
36^
36

38
31
36
43
31

31
31
31
31
31

27
9t\

24
24
24

.24
24
24
24
24

24
24

Mar.

3,140
2,410
1,110

705

Apr.

310
238
266
280
447

403
1,880
3,770
1,570
2,790

2,300
1,110
694
424
310

244
280
363
O CQ

295

94Q
195
165
129
107

85
71
71
61
58

580
760
483
460
319

944
194
119
119
119

119
130
119
102
94

87
77
67
58
58

58
81

2,310
930
530

319
218
194
159
126

May.

98
208
120
103
141

175
295
230
158
125

on
65
58
46
40

382
363
244
175
185

85
71
125
150
120

81
58
43
34
28
31

94
77
61
56,
43

40
33
31
30
31

530
  483

244
159
108

81
61
58
108
272

302
194

1,630
760
374

231
159
98
67
67
40

Junei

43
208
272
175
114

85
77
103
71
77

344
310
208
114
71

53
46
46
125
225

81
39
31

1,970
2,050

840
905
205
120
71

33
30
29
24
22

22
27
33
30
27

102
272
218
206
148

3,140
1,390

555
258
148

115
108
81
55
40

33
31
31
374
580

July.

50
36
27
33
44

31
25
29
31
27

22
18
17
25
24

18
15
13
12
12

11
9.5
9.5
8.0

12

55
44
33
40
260

1,410

244
137
98
77
43

37
50
55
46
33

30
25
33
102
50

30
22
17
17
16

14
14
12
10
9

9
8
6
6
6
5

Aug.

720
310
182
200
269

998
3,770
1,330
470
260

138
101
75
60
50

40
33
33
33
33

220
112
80
44
31

25
22
18
18
18
22

5

4
4
4

5
17
14
13
g

7
6
6
6
6

6
5
5
5
4

4
4
3
3
3

3
3
3
3
5
5

Sept.

IK

15
13
19
10

25
22
17
15
15

12
12
11
9.&
9.5

9.5
9.5
9.5
9.5
9.5

19
27
27
22
22

15
15
13
27

233

5
5
5
5
5

5
5
5
5
5

7
7
7
6
6

5
4
3
4
5

5
5
5
5
5

5
5
4
4
4
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Monthly (Ksrluxrge of Big Eau PUim River near Stratford, Wis,, for the years ending?
Sept, SO, 19W and 1920.

[Drainage area, 223 square miles.]

Month.

1918-19.

December 1-19.. ...............................

May...........................................

f^i^.. .........................................

1919-20. 
October. ......................................
November. ....................................
December 1-27. ................................
March 28-31......... ..........................
April..........................................

July............................................

Discharge in second-feet.

Maximum.

114 114' 

50 
3,7TO 

382 
2.050 
1,410 
3,770 

233

3,990 
7,200 

43 
3,140 
2,310 
1,630 
3,140 

244 
17 

; 7

Minimum.

419 ' 

17 
58 
28 
31 
8.0 

18 
9.5

27 
36 
24 

705 
58 
30 
22 

5 
3 
3

Mean.

21.0
' 55.6 

28.4 
648 
134 
303 
77.5 

313 
23.0

252 
587 
29.8 

1,840 
308 
210, 
272 
40.7 
5.61 
5.03

Per 
square 
mile.

0.094 
  ,249 

.127 
2.91 
.601 

1.36 
.348 

1.40 
.103

1.13 
2.63
.134 

8.25 
1.38 
.942 

1.22 
.182 
.0252 
.0226

Run-oft 
in inches.

0.11 
.28 
.09 

3.25 
.69 

1.52 
.40 

1.61 
.11

1.30 
2.93 
.13 

1.23 
1.54 
1.09 
1.36 
.21 
.03 
.03

. PLOVER RIVER HEAR. STEVENS POINT, WIS.

LOCATION. In sec. 1, T. 24 N., E. 8 E., at Fast Waters highway bridge, 7 miles above 
mouth of river and 5 miles northeast of Stevens Point, Portage County.

DRAINAGE AREA. 136 square miles.
RECORDS AVAILABLE. January 5, 1914, to December 31, 1919, when station was 

discontinued.
GAGE. Vertical staff gage bolted to left abutment, downstream side of bridge; read 

  by M. E. Van Order.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed composed of heavy gravel and small rock; free from 

vegetation; permanent. At high stages both banks are overflowed around the 
bridge. Control not well defined but is probably small rapids below gage.

EXTREMES OP DISCHARGE. Maximum stage recorded during period October 1,1918, 
to December 31, 1919, 4.3 feet at 5 p. m. June 27, 1919 (discharge, 1, 230 second- 
feet); minimum discharge probably somewhat less than 80 second-feet during 
parts of December, January, and March (stage-discharge relation affected by ice). 

1914-1919: Maximum stage recorded, 4.75 feet June 5, 1914 (discharge, about 
1,570 second-feet); minimum discharge, estimated 45second-feet, February 5-7, 
1917 (stage-discharge relation affected by ice).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. Two dams above station are used in connection with grist mills, but 

as they have little pondage the flow at gage, except for brief periods, is nearly 
natural.

AOCURAQY. Stage-discharge relation practically permanent except as affected by ice. 
Rating curve fairly well defined between 82 and 410 second-feet; poorly defined 
outside these limits. Gage read to half-tenths twice daily. Daily discharge as 
certained by applying mean daily gage height to rating table except for periods 
during which stage-discharge relation was affected by ice, for which it was ascer 
tained by applying to rating table mean daily gage height corrected for ice effect 
by means of discharge measurements) observer's notes, and weather records. 
Open-water records fair except for extreme low stages;, for which they are subject to 
error on account of diurnal fluctuation at gage; winter records poor.
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Discharge measurements of Plover River near Stevens Point, Wis., during the period Oct. lt
1918, to Dec. 31, 1919.

[Made by 8. E.Soule.]

Date.

1919.

Feb. 186........
Mar. 13o.... j...

Gage 
height.

Feet. 
1.80
1.09
1.56

Dis 
charge.

Sec.-ft. 
95
91

104

Date.

1919.  

Sept. 25........

height.

Feet. 
1.68
1.56

Dis 
charge.

Sec.-ft. 
214
191

Date.

1919. 
Sept. 25........

Gage 
height.

Feet. 
1.57
1.95

Dig- 
charge.

Sec.-ft 
190
107

a Complete ice cover at measuring section; incomplete cover at gage. 
6 Incomplete ice cover at gage.

Daily discharge, in second-feet, of Plover River near Stevens Point, Wis., for the period 
Oct. 1, 1918, to Dec. 81, 1919.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............

Day. Oct

1919. 
1......... 16
2......... 15
3......... 15
4......... 11
5......... 19

6......... 17
7......... 16
8......... 16
9. ....... 18
10........ 17

Oct.

132
106
106
85
101

101
111
101
90
98

98
95

111
106
101

98
90
95
98
114

150
150
159
132
132

132
132
141
150
132
132

No\>

0 41
0 43
0 38
0 31
0 3Q

0 25
0 26
0 24
0 23
0 29

Ivov.

132
132
150
150
150

170
150
141
150
180

170
141
150
150
160

150
190
190
190
170

170
160
150
150
132

132
114
115
115
115

. Dec

0 1
8 1
2 1
7 1
4 1

6 1
8 1
5 1
4 1
2"- 1

Dec.

115
115
111
108
111

108
101
114

111

132
123
132
123
111

111
101
QK

95

98
132
114
106
95

90

  80

\

 

50 11
40 12
40 13
30 14.
30 15

25 16
25 17
25 18
15 19
15 20

Jan.

80

115

Day.

1919.

Feb.

85

120

130

Oct.

170
190
170
150
160

160
150
150
170
150

Mar.

80

170

396
382

382
382
438
371
304

286
268
274
280
280
245

Nov.

330
382
356
292
268

292
280

245
212

Apr.

234
212
190
170
190

190
212
245
330
468

532
468
500
500
438

382
268
256
OftC

292

256
245
234
212
201

201
212
212
190
190

Dec.

11
11
11
11
11

11
11
11

. 10
10

May.

256
245
234
256
292

268
280
256
234
223

234
223
212
919
212

190
170
170
170
160

170
170
170
180
212

190
160
150
150
150
132

]

1 
5 21..
5 22.
5 23.
5 24.
5 25.

0 26.
0 27.
0 28
5 29.
5 30.

31.

June.

150
170
186
201
180

180
180
190
268
268

268
317
268
245
212

180
190
170
180
180

180
201
201
438
565

950
1.160
950
670
438

Day.

919.

July.

245
223
223
180
160

180
180
170
180
180

180
160
190
201
180

160
160
150
150
160

160
150
141
141
141

160
180
190
190
201
245

Oct.

150
150
132
141
132

132
141
132
132
160
330

Aug.

317
330
382

- 410
382

382
433
468
438
438

410
330
292
245
223

201
201
201
180
180

180
160
160
180
180

150
141

, 141
141
141
141

Nov.

201
201
212
201
180

160
160
160
160
150

Sept.

141
132
132
132
132

132
141
150*

150

150
141
141
141
141

141
150
1.60
180
160

160
160
150
150
141

141
141
160
180
150

Dec.

110
115
125
125
125

125
130
130
130
130
130

NOTE. Stage-discharge relation affected by ice, Nov. 28 to Dec. 2,1918, Dec. 27,1918, to Mar. 18,1919, 
and Dec. 1-31,1919. Discharge interpolated June 3 on account at lack of gage readings. Braced figures 
show mean discharge for periods indicated.
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Monthly discharge of Plover River near Steven* Point, Wit., for the period Oct. 1,1918,
to Dec. 31,1919.

[Drainage area, 136 square miles.]

Month.

1918-19. 
October. ......................................

March.........................................
April.. ........................................
May...........................................

July...........................................

September. ...................................

The year..... ...........................

1919. 
October. ......................................
November.....................................

Discharge in second-feet.

Maximum.

150 
190 
132

438 
532 
292 

1,160 
245 
468 
180

1,160

330
438 
150

Minimum.

85 
115

170 
132 
150 
141 
141 
132

132 
150 
105

Mean.

115 
151
106 
92.4 

110 
208 
283 
204 
331 
178 
263 
147

183

161 
262 
122

Per 
square 
mile.

0.846 
1.11 
.779 
.679 
.809 

1.53 
2.08 
1.50 
2.43 
1.31 
1.93 
1.08

1.35

1.18 
1.93 
.897

Ban-off in 
inches.

0.98 
1.24 
.90 
.78 
.84 

1.76 
2.32 
1.73 
2.71 
1.51 
2.22 
1.20

18.19

1.36 
2.15 
1.03

Days of deficiency in discharge of Plover River near Steveri's Point, Wis., for the years
ending Sept. SO, 1915-1919.

Discharge in second-feet.

to..............................
50..............................
60..............................
70..............................
80..............................
90..............................
100.............................
110.............................
120.............................
130.............................
140.............................
150.............................
160.............................
170.............................
180.............................
200.............................
250.............................
350.............................
500.............................
750.............................
1,000............................
1,500...........................

Mean discharge (sec.-ft. )........

Minimum (sec.-ft.)..............

Days of deficient discharge.

1914-15

0 
11 
21 
41 
47 

101 
111 
149 
171 
209 
242 
272 
287 
308 
327 
347 
358 
365

143 
466 
60

1915-16

0 
4 
7 

14 
47 
88 

111 
146 
162 
201 
211 
231 
236 
254 
262 
303 
344 
358 
366

173 
711 
56

1916-17

0 
7 

22 
39 
61 
82 
95 

109 
120 
156 
183 
219 
231 
255 
273 
303 
325 
349 
365

153 
438 
45

1917-18

0 
45 
77 
78 
83 

115 
138 
186 
199 
231 
256 
262 
272 
273 
285 
324 
340 
360 
365

151 
670 
55

1918-19

0 
35 
49 
59 
72 

109 
120 
140 
191 
209 
231 
255 
271 
309 
336 
359 
362 
364 
365

183 
1,160

80

Oct. 1, 1914, to 
Sept. 30, 1919.

Total 
days.

0 
7 

82 
144 
229 
308 
458 
541 
710 
808 
964 

1,119 
1,205 
1,281 
1,363 
1,448 
1,608 
1,727 
1,807 
1,823 
1,825 
1,826

Pey cent 
of time.

0.0 
.4 

4.5 
7.9 

12.5 
16.9 
25.1 
29.6 
38.9 
44.2 
52.8 
61.3 
66.0 
70.2 
74.6 
79.3 
88.1 
94.6 
99.0 
99.8 
99.9 

100.0

BARABOO RIVER NEAR BARABOO, WIS.

LOCATION. In sec. 33, T. 12 N., E. 7 E., at highway bridge 4 miles downstream 
from Baraboo, Sauk County, 3 miles below creek that rises near Devils Lake and 
comes in from right, and 15 miles above mouth of river.
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DRAINAGE AREA. 572 square miles (measured on map issued by Wisconsin Geologi 
cal and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. December 18, 1913, to September 30, 1920.
GAGE. Chain gage, attached to upstream side of bridge; read by Theodore Schneider.
DISCHARGE MEASUREMENTS. Ma.de from downstream side of highway bridge to 

which gage is attached.
CHANNEL AND CONTROL. Bed composed of sand and mud. Control not well defined. 

Water is confined to one channel except at flood stages when right bank is over 
flowed for a distance of 1,000 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919,15.02 feet at 4 p. m. March 19 (discharge, about 4,070 second-feet); min 
imum stage, 1.00 foot at 8 a. m. September 8 (discharge, about 86 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 17.08 feet 
at 8 a. m. June 22 (discharge, 7,180 second-feet); minimum stage. 1.34 feet at 
8 a. m. July 25 (discharge, 97 second-feet).

1914-1920: Maximum stage recorded, about 17.5 feet March 26,1917 (discharge, 
about 7,900 second-feet)9 ; 'minimum stage, 0.71 foot July 26, 1916 (discharge, 76 
second-feet).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. In the vicinity of Baraboo, 4 miles above station, there are four dama, 

and one at Reedsburg, 18 miles above station. Smaller plants are also operated 
on tributaries. The operation of these various plants causes diurnal fluctuation 
at gage of about 0.3 foot at low stages. Mean monthly discharge probably repre 
sents nearly the natural flow.

ACCURACY. Stage-discharge relation not permanent; seriously affected by ice. Two 
rating curves used; one, applicable October 1, 1918, to March 7, 1919, fairly well 
denned between 170 and 2,600 second-feet, the other, applicable March 8, 1919, 
to September 30, 1920, fairly well denned between 150 and 6,000 second-feet and 
was used as basic curve for the indirect method for shifting control during periods 
March 24 to November 27,1919, and March 16 to September 30, 1920. Gage read 
to hundredths twice daily. During periods when shifting-control method was 
not used daily discharge was ascertained by applying mean daily gage height to 
rating table except as indicated in footnote to tables of daily discharge. Rec 
ords fair.

Discharge measurements of Baraboo River near Baraboo, Wis., during the years ending
Sept. SO, 1919 and 19%0.

Date.

1918. 
Dec. 31<*

1919.
Feb. lla
Mar. 196

24 
Apr. 4
July 8
Sept. 26
Dec. 3c

Made by 

R. S. Huffman.........

W. G. Hoyt............
S. B. Soufe.... .........
.....do.................. 
.....do..................
.....do..................
.....do..................
Harris and SoulS. ......

Gage 
height.

Feet. 
2.63

1.39
14.98
4.18
9 41

2.32
2.44
3.37

Dis 
charge.

Sec.-ft. 
242

"

108
4.490

443 
224
238
239
320

Date.

1920.

Feb. 24c
Mar. 15

16
May 7

28

20
27

Aug. 26
Sept. 23

Made by 

W. G. Hoyt............
S. B. SouM.... .........
.....do..................
W. G. Hoyt............
.....do.................. 
.....do..................
.....do..................
.....do..................
S. B. SoulS.............
.....do..................

&.
Feet. 

2.93
2.73

10.99
11.70

2. 51
4.26 

16.23
15.49
3.36
2.00
1.91

Dis 
charge.

See.-ft. 
230
158

1,550
2,070

224
445 

5,960
5,000

306
206
166

o Incomplete ice cover at control.
& River out of banks at regular measuring section; measurement made from brMge about 3 miles up 

stream. 
c Complete Ice cover.

»Formerly published as 4,2CO second-feet; changed on account ol revision of rating curve.
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Daily discharge, in second-feet, o/Baraboo River near Baraboo, Wis.,Jor the yean ending
Sept. $0,1919 amd 1920.

Day.

1918-19. 
1.... ..........
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
21..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1....... .......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
2t.... ..........
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

188
142
162
162
130

150
172
188
193
188

195
157
121
213
159

166
151
135
166
198

190
147
183
190
178

183
206
252
213
336
350

799
815
560
560

1,600

1,010
591
369
285
271

257
257
221
257
264

257
212
212
192
198

168
218
205
162
257

341
311
238
278
250
687

Nov.

294
232
1S6
182
280

252
232
220
252
220

193
232
188
195
200

198
192
175
226
239

225
220
215
205
193

232
2)6
226
246
213

930
815
767
607
383

299
313
250
261
703

1,460
1,390
1,310
1,210

970

455
205
257
221
224

218
205
186
212
285

250
198
200
190
200

D«c.

213
193
172
182
157

176
194
194
220
266

315
378
422
407
350

361
350
294
322
308

273
273
322
310
285

275
260
250
2)5
215
240

325
300
2S5
280
270

245
225
220
170
210

180
205
200
180
205

155
205
220
220
160

170
255
250
250
225

205
175
225
250
255
300

, Jam.

240
230
225
225
220

215
215
215
215

1 213

206
252
280
287
280

308
301
252
199
239

206
246
273
273
259

266
308
322
315
280
273

220
245

' 240
200
200

220
190
210
205
145

180
265
2<5
225
270

240
200
175
265
250

280
240
2^5
230
170

270
250
250
265
255
250

Feb.

246
220
200
175
150

135
125
120
115
110

110
110
130
265
335

335
320
300
280
239

213
199
220
213
215

200
190
175

200
230
205
250
230

240
230
185
255
265

245
250
240
215
205

245
205
210
185
240

150
180
190
180
190

180
180
175
140

Mar.

175
175
175
180
180

190
200
168'212

313

440
815

1,210
1,510
1,510

2,630
3,520
3,930
4,050
3,220

2,240
1,110

591
425
383

369
369
327
299
278
285

160
190
190
205
155

155
130
225
230
220

370
1,290
1,210
1,310
1,460

2,140
2,270
2,140
2.170
2,080

2,020
1,960
1,570
1,320
1,440

2,140
2,080
2,020
2,080
1,660
1,630

Apr.

285
180
231
214
250

231
299
591
639
799

870
850
799
687
591

719
1,050
1,150
1,070
1,070

1,070
832
703
591
485

455
397
355
313
285

1,050
1,190
1,600
1,460
1,340

1,210
751
515
440
383

369
383
383
369
327

299
278
244
264
530

799
735
970
850
687

500
470
383
470
411

May.

411
575
515
575
485

500
655
890

1,150
1,260

1,2<0
751
440
383
397

327
313
285
313
278

250
271
313
313
327

257
313
285
250
285
205

369
341
327
285
271

257
257
264
205
205

205
271
238
224
271

218
186
221
257
271

238
231
799

1,320
1,110

990
815
425
278
238
192

June.

224
313
455
500
411

455
355
440
470
455

687
1,070
1,210
1,190

870

655
560
930

1,130
1,030

639
397
341
355
813

271
271
341
299
257

212
212
218
212
174

186
198
355
285
264

231
224
205
264
485

1,900
3,880
5,850
5,200
4,550

3,610
6,330
2,020

735
500

383
299
285
285
397

July.

257
285
244
228
244

134
174
212
192
174

128
168
168
174
168

162
192
192
180
186

180
162
156
146
155

151
168
154
198
145
192

623
703
799
440
285

313
327
455
560
545

369
278
257
238
205

218
218
221
174
156

155
150
155
119
105

142
142
113
130
]56
168

Aug.

411
369
369
355
313

271
271
250
218
250

  244
156
162
110
156

112
109
205
168
152

205
278
218
257
231

156
152
136
144
118
128

162
156
156
168
168

151
162
127
122
186

192
186
192
591
639

440
257
224
212
455

560
515
250
218
212

205
218
186
470

1,390
1,150

Sept.

140
129
137
129
140

103
121
123
120
151

120
14$
168
174
168

143
127
143
218
142

313
369
205
231
192

186
150
156
500
767

751
470
369
327
299

244
244
231
250
231

238
212
244
271
231

218
238
355
327
271

231
244
186
192
192

168
156
192
189
192

NOTE. Stage-discharge relation affected by ice Nov. 21-24,1918, Dec. 21,1918, to Jan. 9,1919, Feb. 3-18, 
Feb. 25 to Mar. 7, 1919. and Nov. 28, 1919, to Mar. 15,1920; discharge ascertained by applying to rating 
table mean daily gage height corrected for effect of ice by means of discharge measurements, observer's 
notes, and weather records. Discharge interpolated June 17 and 19,1920, on account of lack of gage readings.
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Monthly discharge of Baraboo River near Baraboo, Wis.,for the years ending Sept. S0t
1919 and 1920. 

[Drainage area, 572 square miles.]

Month.

i 1918-19. 
October. ......................................
Kovember . . ...................................
December.....................................
January .......................... ............
February......................................
March ............................ ............
April..........................................
May...........................................
June. ............................... ..........
July...........................................
August.. ......................................

The year ................................

1919-20. 
October.......................................
November. ....................................
December .....................................
January.. .....................................
February......................................
March ...........................
April..........................................
May...........................................
June................................. .........
July...........................................
August........................................
September... . .................................

Discharge in second-feet.

Maximum.

350 
294 
422 

' 322 
335 

4,050 
1,150 
1,260 
1,240 

285 
411 
767

4,050

1,600 
1,460 

325 
280 
265 

2,270 
1,600 
1,320 
6,330 

799 
1,390 

751

6,330

"Mlniwiirm.

124 
175 
157 
199 

, 110 
168 
180 
205 
224 
128 
109 
103

103

162
186 
155 
145, 
140 
130 
244 
186 
174 
105 
122 
156

105

Mean.

186 
221 
273 
253 
195 

1,020 
603 
478 
564 
183 
215 
197

366

398 
508 
227 
229 
211 

1,230 
657 
380 

1,330 
288 
333 
265

504

Per 
square 
mile.

0.325 
.386 
.477 
.442 
.341 

1.78 
1.05 
.836 
.986 
.320 
.376 
.344

.640

.696 

.888 

.397 

.400 

.369 
2.15 
1.15 

.664 
2.33 

.503 

.582 

.463

.881

Run-off 
in inches.

0.37 
.43 
.55 
.51 
.37 

2.05 
1.17 
.96 

1.10 
.37 
.43 
.38

8.69

.80 

.99 

.46 

.46 

.40 
2.48 
1.28 
.77 

2.60 
.58 
.67 
.52

12.01

Days of deficiency in discharge ofBaraboo River near Baraboo, Wis.,for the years ending
Sept. 80, 1915-1920.  

Discharge in second-feet.

70............................
80............................
90............................
100...........................
120... .j.. ....................
140...........................
160...........................
180...........................
200...........................
230...........................
260.................. ........
290...........................
340...........................
400...........................
500................... . ....
700.................... ......
1,000............. ... . ....
1,500.........................
2,000.............. . . ..
2,500.........................
3,000.........................
4,000.........................
5,000.........................
10,000........................

Mean discharge (secvft.)......

Days of deficient discharge.

1914-15

0 
21 
38 
54 
94 

154 
198 
224 
234 
243 
262 
277 
305 
322 
354 
363 
365

380 
1,660 
ullO

1915-16

0 
1
7 

14 
25 
47 
69 
89 

137 
168 
209 
247 
276 
305 
328 
354 
359 
366

458 
2,460 

100

1916-17

0 
2 
6 

13 
30 
60 

104 
150 
183 
200 
228 
254 
277 
304 
327 
348 
355 
358 
361 
364 
365

465 
4,200 

95

1917-18

0 
1 
3
5 

12 
25 
66 

106 
145 
187 
217 
226 
262 
282 
300 
314 
321 
339 
346 
356 
361 
365

457 
3,240 

80

1918-19

0

56 
92 

132 
172 
211 
242 
275 
296 
315 
329 
342 
357 
359 
360 
361 
364 
365

366 
4,050 

103

1919-20

0 
3 
7 

24 
42 
76 

140 
206 
240 
254 
273 
286 
303 
322 
342 
349 
360 
360 
362 
363 
366

504 
6,330 

105

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

0 
1 
3
8 

61 
127 
255 
441 
680 
936 

1,178 
1,310 
1,471 
1,614 
1,731 
1,860 
1,962 
2,094 
2,131 
2,165 
2,174 
2,186 
2,189 
2,192

Percent 
of time.

0.0 
.0 
.1 
.4 

2.8 
. 5.8 
11.6 
20.1 
31.0 
42.7 
53.7 
59.8 
67.1 
73.6 
79.0 
84.8 
89.5 
95.5 
97.2 
98.8 
99.2 
99.7 
99.9 

100.0

Approximate.
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KICEAPOO STVER AT GAYS MILLS, WIS.

LOCATION. In sec. 28, T. 10 N., R. 4 W., at Mghway bridge immediately below 
Norwood Mill, in Gays Mills, Crawford County, 25 miles above mouth of river, 
and 2 miles below mouth of Tainter Creek, which enters from right.

DRAINAGE AREA. 629 square miles (measured en map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. December 25, 1913, to September 30> 1920. '.
GAGE. Chain gage fastened to downstream side of bridge; read by N. T. Norwood 

and Robert Atwood.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of rock covered by a deposit of sand. Banks 

at gage section fairly high and not subject to overflow at ordinary high-water 
stages. Control is at head of small rapids about 300 feet below gage; not perma 
nent; the plotting of discharge measurements indicates that at a stage of about 
2 feet on the gage, the control is changed to some point below, causing a reversal 
in the rating curve.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30,1919,11.9 feet at 5 p. m. March 17 (discharge, about 3,950 second-feet); mini 
mum stage, 1.10 feet at 5.45 p. m. September 16 and 9 a. m. September 28 (dis 
charge, about 172 second-feet).

Maximum stage recorded during year ending September 30, 1920, 10.5. feet.at 
5.45 a. m. June 18 (discharge, 3,200 second-feet); minimum discharge, estimated 
140 second-feet January 5 (stage-discharge relation affected by ice).

1914-1920: Maximum stage recorded, 15.05 feet March 24, 1917 (discharge, 
about 6,300 second-feet); minimum discharge, about 100 second-feet during 
latter part of January, 1915 (stage-discharge relation affected by ice).

ICE. Stage-discharge relation seriously affected by ice.
REGULATION. Mills at Gays Mills immediately above the station, at Soldiers Grove, 

about 7 miles upstream, and at several points above Soldiers Grove, use compara 
tively little storage, so that the recorded flow past the station represents nearly 
the natural flow. During low stages a small diurnal fluctuation is observed at the

ACCURACY. Stage-discharge relation not permanent; seriously affected by ice. One 
poorly defined rating curve used during 1919 and 1920; curve was used by direct 
method October 1, 1918, to March 18, 1919, and as basic curve for the indirect 
method for shifting control, March 19 to November 30, 1919, and March 21 to 
September 30, 1920. Gage read to quarter-tenths twice daily. During periods 
when shifting-control method was not used, daily discharge was ascertained by 
applying mean daily gage height to rating table except for periods, November 27 
to December 8, 1918, December 26, 1918, to January 21, 1919, February 2-10, 
February 27 to March 7, 1919, and December 1, 1919, to March 20, 1920, during 
which stage-discharge relation was affected by ice, for which it was ascertained 
by applying to rating table mean daily gage height corrected for effect of ice 
by means of discharge measurements, observer'3 notes, and weather records. 
Records poor.

Discharge measurements of Kickapoo River at Gays Mills, Wis., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
Apr. 3
June 18
Oct. 11
Dec. 22o

Made by 

W. G. jBTovti...........
8. B. Soule1 ... ..........
.....do.................
J.W.Harris...........

A
Feet. 
1.65
2.67
1.87
2.55

Dis 
charge.

See.-ft. 
355-
562
368
297

Date.

1920.

Feb. 266
May 26

Made by 

.....do.................
W. G. Hoyt............
S.B.Soul6... ..........

Gage 
height.

Feet.
2.50
2.00
3.01
1.55

Dis 
charge.

Sec.-ft. 
264
251
616
308

« Nearly complete ice cover. 
  Complete ice cover.
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Daily discharge, in second-feet, ofKickapoo River at Gays Mills, Wis.,for the years ending
Sept. 30,1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20.. ............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1......... ......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
t.. ............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19... ...........
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
sa....... .......
29..............
30..............
31..............

Out.

272
272
272
272
285

285
285
285
285
285

272
285
285
272
285

285
285
285
272
272

285
285
300
300
300

285
360
515
465
360
14 «.

455
360
330
535
495
Af)K

315
285
258
285

345
285
246
258
235

233
235
235
235
235

235
235
224
235
258
O1 K

330
258
258
300

1.020

, -Nov.

315
300
330
345
375

330
315
330
315
315

315
315
285
285
^ftft

315
300
315
315
315

315
300
285
2.58
235

235
230
230
225
225

1,110
640
445
405
375

345
Til
315
330

1 380

1,710
1,780
660
495
405

455
AKK

435
405
375

375
390
375
O7c

360
01 K

285
272
315
246

Dec.

225
' 225

230
235
250

260
285
315
330
360

405
405
390
390
405

375
345
330
345
345

375
420
445
375
212

215
215
215
911
210
210

260
260
270
285
315
O1 K

O1 C

315
315
Ot K

315
315
315
315
HI «.

300
snn
300
300
300

300
295
315
OQC

94. E

97fl

285
260
235
260
270

Jan,

210
210
210
210
210

215
911
220
220
225

230

235
240
04 c

911

255
260
265
275

285
345
315
315
O1 K

345
Ol K

315
' 258

272
OOC

91 rt

160
165
150
14ft

210
210

200

200
210
941

235
91 il

210
210
205
94. C

93 f^
225
210
OQrt

OQC

9-1*.
260
210
91ft

210
195

Feb.

235
235
235
230
230

230
225
225
230
235

258
285
455
640
515

272
246
258
285
258

285
285
285
285
258

212
215
210

225
225
270
285
330

360
345
360
375
ion

360
315
300
210
300

270
270
285
285
285

285
270
270
ofirt

270
OAK

245
245
OA c

......

Mar.

210
210
210
225
235

260
285
375
420
845

920
1,110
1,600
1,500
1,260

3,290
3,800
3,300
1.080
640

580
515
465
445
465

475
475
445
405
405
420

245
245
245
245
245

245
260
260
2SO
285-

330
375
435
475
515

550
580
610'625
645

845
845
845
Q7rt

995

1 %fif\

1,880
1,740
1,050
870
680

Apr.

375
375
345
375
375

360
405
5,50
565
660

795
625
515
495
565

720
745
795
745
610

580
515
445
445
420

375
350
375
350
375

770
1,380
1,230
970
720

625
610
580
553
535

550
550
535
515
515

495
475
465
475
845

  845
625
595
KQC

f\*ift

515
535
550
535
515

May.

405
390
405
405
445

495
1,200
1,600
1,080
550

515
455
420
405
405

420
420
390
330
330

315
333
360
495
375

330
300
300
300
285
272

495
475
445
435
375

300
300
285
272
330

445
445
360
300
272

272
272
300
300
420

345
315

1,53.)
1,960
1,050

550
465
390
360
330
315

JUQQ.

315
435
475
515
535

455.
405
375

«.. 38!)
610

970
610
475
445
565

895
1,050
595
495
465

435
390
360
345
565

515
360
315
300
285

330
330
300
285
285

272
300
420
345
390

330
258
224
920

1,390

2,480
2.640
2,950
2,320
795

640
920
625
580
495

495
465
455

1,460
2,560

. July,

285
* 23S

258
258

> 272

2%
272
345
285
285

330
258
235

  258
285.

315
258
235
246
224

212
210

  203
210
199

199.
201
199
190
224
515

2,200
920
595
585
535

550
580
680
550
515

535
515
475
475
445

435
405
420
390
390

435
375
345
345
345

345
360
345
330
330
315

Aug.

580
272
235
212
285

300
224
224

< 224
224

224
205
197
199
185

192
224
224
212
197

550
315
235
205
210

203
188
188
192
185
203

300
330
300
375
420

375
420
420
595
475

375
375
375
375
345

345
315
300
315
315

345
330
330
315
285

285
272
285
515
565
405

Sept.

210
210
199
183
190

192
188
185
199
205

272
' 235

203
190
185

186
192
190
235
272

345
435
258

, 212
190

186
190
190

1,020
970

330
300
315
315
315

345
330
315
445
465

420
345
345
300
315

595
475
345
330
285

315
315
315
300
300

300
300
285
300
285

NOTE. Discharge interpolated, Oct. 16,1918, on account of lack of gage readings.
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Monthly discharge of Kickapoo River at Gays Mills, Wis., j&v-the years ending Sept.
1919 and 1920.

[Drainage area, 629 square miles.]

Month.

1918-19. 
October........................................

January .......................................

March...................... ...................
April..........................................
May,

Jufy:... .......................................

September .....................................

The year.. ...............................

1919-20.

February. .....................................

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

515 
375 
445 
345 
640 

3,800 
795 

1,600 
1,050 

515 
580 

1,020

3,800

1,020 
1.780 

315 
260 
390 

1,880 
1,360 
1,960 
2,950 
2,200 

595 
595

2,950

Minimum.  

272 
225 
210 
210 
210 
210 
345 
272 
28$
im
185 
183

183

224 
246 
235 
140 
210 
245 
465 
272 
224 
315 
272, 
285

140

Mean.

303 
296
308 
258 
279 
864 
508 
475 
496 

'" 258 
242 
271

381

320 
537 
292 
210 
290 
644 
641 
474 
875 
518 
367 
342

459

Per 
square 
mile.

0.482 
.471 
.490 
.410 
.444 

1.37 
.808, 
.755 
.789 
.410 
.385 
.431

.606

.509 

.854 

.463 

.334 

.461 
1.02 
1.02 
.754. 

1.39 
.824 
.583 
.544

.730

Run-off 
in inches.

0.56 
.53 
.56 
.47
.46 

1.58
.90 
.87 
.88 
.47 
.44 
.48

8.20

.59

.95 

.53 

.39 

.50 
1.18 
1.14 
.87 

1.55 
.95 
.67 
.61

9.93

Days of deficiency in discharge of Kickapoo River at Gays Mills, Wis., for the years ending
   '" '"" ' ' "' " ' ' Sept. 30, 1915-1920. ' ' ' '' ~

Discharge in second-feet.

140...........................
160...........................
180...........................
200...........................
230.........L.................
260...........................
300...........................
340...........................
380...........................
420...........................
460...........................
500...........................
550...........................
700...........................
900...........................
1,200.........................
1,600.........................
2,000.........................
3.000.........................
4,000.........................
6,000.........................

Mean discharge (sec.-ft.). .....

Days of deficient discharge.

1914-15

0 
11 
11
11 
35 

101 
201 
239 
264 
268 
279 
295 
320 
338 
342 
363 
363 
365

380 
1,760 
«155

1915-16

0 
2 
5 
7 

65 
146 
200 
246 
266 
288 
320 
332 
338 
354 
359 
362 
364 
366

468 
3,360 

190

1916-17

0 
1 
3 
8 

17 
43 

105 
128 
187 
215 
242 
265 
293 
325 
339 
347 
352 
355 
360 
364 
365

514 
4,740 

160

1917-18

0 
21 
99 

134 
202 
248 
273 
288 
306 
324 
334 
343 
351 
355 
365

494 
2,740

245

1918-19

0 
29 
94 

132 
198 
231 
265 
289 
302 
314 
327 
342 
349 
358 
362 
362 
362 
365

381 
3,800 

183

1919-20

0 
2 
5 
7 

28 
63 

111 
190 
229 
242 
264 
282 
297 
329 
338 
348 
355 
360 
366

459 
2,950 

140

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

0 
14 
19 
57 

179 
367 
779 

1,068 
1,347 
1,508 
1,626 
1,732 
1,863 
1,990 
2,040 
2,113 
2,142 
2,159 
2,182 
2,191 
2,192

Per cent 
of time.

0.0 
.6 
.9 

2.6 
8.2 

16.7 
35.5 
48.7 
61. S 
68.8 
74.2 
79.0 
85.0 
90.8 
93.1 
96.4 
97.7 
98.5 
99.5 

100.0 
100.0

« Approximate.
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TURKEY ,/.UVER AT GARBER, IOWA.

LOCATION. In sec. 36, T. 92 $ ., R. 4 W., at single-span highway bridge at Garber, 
Clayton County, 800 feet above mouth of Wayne Creek, which enters from right, 
and 1 mile below mouth of Volga Eiver, which enters from right.

DRAINAGE AREA. 1,530 square miles (measured on map issued by United States 
Geological Survey; scale 1 to 500,000).

RECORDS AVAILABLE. August 29, 1913, to November 30, 1916; May 14, 1919, to Sep 
tember 30, 1920.

GAGE. Chain gage attached to handrail on downstream side of bridge; read by E. 
J. Prolow.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and mud; shifting. Low-water con 

trol is a gravel bar. Right bank high; left bank subject to overflow at extreme 
high water.

EXTREMES OF DISCHARGE. Maximum stage recorded during the year ending Sep 
tember 30, 1919, 16.47 feet at 7 a. m. June 4 (discharge, 13,100 second-feet); min 
imum stage, 3.50 feet August 30 to September 9 (discharge, 250 second-feet).

Maximum stage recorded during year ending September 30, 1920, 14.41 feet at 
8 a. m. March 12 (discharge, 10,500 second-feet); minimum stage, 3.61 feet at 6 
p. m. August 19 (discharge, 334 second-feet).

1913-1916; 1919 and 1920: Maximum stage recorded, 22.0 feet June 3, 1916 
(discharge, about 20,300 second-feet); minimum stage, 2.70 feet September 5 and 
7, 1913 (discharge, 100 second-feet).

The highest stage within the last 30 years probably occurred May 18, 1902, 
when a stage of about '23.7 feet referred to gage datum was reached, as indicated 
by high-water marks on A. F. Grafe's residence in Garber.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued.
REGULATION. Operation of an electric light plant and grist mill at Elkader about 

15 miles upstream may cause slight diurnal fluctuation at gage.
ACCURACY. Stage-discharge relation changed several times during period of record. 

Four fairly well-defined rating curves used as follows: August 29, 1913, to January 
29,1914, and June 16, 1914, to August 5, 1915; January 30 to June 15, 1914; Aug 
ust 6, 1915, to June 4, 1916, and May 14, 1919, to September 30, 1920; June 5 to 
November 29, 1916. Gage read to quarter-tenths twice daily during 1913 and 
1914, and to hundredths once daily beginning March 31, 1915.- Daily discharge 
ascertained by applying mean daily or daily gage height to rating table except 
ior periods June 5 to September 10, 1919, and August 22 to September 30, 1920, 
for which it was ascertained by means of the indirect method for shifting control. 
Records subject to error on account of uncertainty in determining time of changes 
in stage-discharge relation, and also because of fact that'other changes may have 
occurred which are indeterminate on account of lack of discharge measurements.

Discharge measurements of Turkey River at Garber, Iowa, during the years ending Sept. 50,
1919 and 1920.

[Made by E. D. Burchard.]

Date.

1919. 
May 14..... ......... .........
July 24........ ...............
Sept. 24. .....................

Gage 
height.

Feet. 
4.94
3.96

Dis 
charge.

Sec.-ft. 
1,040

398
599

Date.

1920. 
Apr.14. ......................
JUDO 22. ......................

Gage 
height.

Feet. 
5.22
4.80
3.96

Dis 
charge.

Sec.-ft. 
1,210

946
413
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Daily discharge, in second-feet, of Turkey River at Garber, Iowa, for the yean ending 
Sept. SO, 1913-1917 and 1919 and 1920.

Day.

1913. 
1. .............
2..............
3..............
4..............
8..............

6..............
7..............
g

10..............

Day.

1913-H. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Aug.

Oct.

480
325
265
208
680

305
265
285
265
480

1.370
735
625
480
ooft
 MK

345
305
265
265

265
265
245
225
225

225
208
190
245
245
225

Sepl

1
1
1
I
1

I
I
5
j
1

Nov.

208
225
208
225
208

208
208
208
208
208

190
208
208
208
208

208
190
190
245
265

265
265
265
265
245

225
225
225
245
285

50 11
50 12
10 13
15 14
» 15.

30 17
TK 10

W 1Q

JO 20.

Dec.

305
325
325
305
305

305
325
208
245
265

265
265
285
285
285

265
265
265
265
245

Day

1913

Jan.

1,790
1,140

Feb.

1.010
515
560
425
515

1,080

Aug.

Mar.

770
770
770
660

610
470
360
360
840

340
320
300
280
280

340
360
610
885

1,010
1,080

Sept.

30
KM

161
161
161

26,
17
IQ
i^u
681

Apr.

945
825
715
610
470

425
470
402
360
260

340
320
300
300
300

300
260
280
320
402

380

320
300
340

380
402
610

1,280
1,080

5 21..
) 22..
) 23..
3 24..
D 25..

5 26.
5 27.
) 28.
D 29..
) 30.

Q1

May.

' 825
635
585
885
S25

635
538
448
448
425

585
538
585
560
515

492
448
425
380
380

320

360
1,640
1,950

4,070
1.870
1,350
1,280

945
715

Day.

1913.

June.

688
560
515
470
885

1,350
1,950
1,420
1,080

825

715
660
770

6,510
8,600

4,400
2,220
1,580
1,660
1,300

1,660
3,010

1*370
1,040

1,370
i (un

795
680
680

July

'79
73,
fi?
fiS
57

52
60
6?
43
43

41
3ft
45
36
34,

39
41
41
34
34

3?
an
28
fi?
91

68
45
39
3?
28
30

 >
5
"i
0
5

 i
0
 i
5
5

?,
8
8
8
1

0
51
2
5
5

5
5
5
5
5

0
8
0
5
5
5

Aug.

160
160
160

Aug.

285
245
225
208
245

245
208
190
160
160

190
175
175
160
175

208
160
190
600
525

305
190
208
175
225

190
160
160
175
175
160

Sept.

390
265
190
178
115

F 
225
190
178

|160
[265

<

SeptJ

680
266
225
20$
208

160
145
145
130
160

190
160
245

1,660
1,510

855
625
575
480
390

368

680
575
480

412
325
325
325
325
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Daily discharge, in second-feet, of Turkey River at Garber, Iowa, for the years ending 
Sept. SO, 1913-1917 and 1919 and 1920 Continued.

Day.

1915. 
1.............

  t.. ...........
3i............
'^.. ...........
5.............

..............
?.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18..............
19..............
20..............

21..............
22..............
23..............
24.... ..........
25..............

26..............
127..............
28..............
29..............
30..............
31..............

1915-16. 
1. .............
2..... ..........
3..............
4..............
5..............

8..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

820
760
760

1,360
940

760
650
600
550
550

550
505
550
600
600

650
820

1,060
1,120
1,000

820
700
650
600
550

505
482
460
460
438
438

Nov.

438
 til!
415
392
392

392
392
392
370
392

4,980
2,790
1,710
1,400
1,120

940
880
820
760
650

600
550
550
820
600

600
600
600
600
600

Dee.

550
cert

505
505
460

460
460460'

438

438
438

438
JOO

Af{[\

460

Jan. Feb. Mar.

760

760
700
650
600
550

4S2
2,190
1,470
8,000
7,200

4,800
6,460
3,060
1,950
1,630
1,550

Apr.

1,660
1,510
1,510
1,370
1,740

2,060
2,140
1,930
1,660
1,660

1,660
1,510
1,300
1,170
1,040

975
915
855
855
795

680
680
625
625
575

550
525
600
735
735

1,630
1,550
1,400
1,260
1,120

1,060
1,000
880

1,260
850

790
730
700
760
675

850
880
940

1 060
ijooo
3,890
3,060
2 70(1
1,630
(un

850
7on
760
7on
910

May.

680
795

1,240
2,830
1,900

1,820
1,660
1,930
1,370
1,170

975
915
795
735
735

680
600
600
625
735

1,170
1,370
1,510
1,510
3,640

3,550
1,820
1,820
5,310
6,570
4,780

1,190
1,260
1,060
940
760

760
700
650
650
625

550
438
438

2,190
2,700

2,110
1,710
1,330
1,120
850

790
1,120
1,550
1,330
1,260

1,000
850
760
700
700
760

June.

3,280
2,380
1,820
1,510
1,300

1,240
1,170
975
975
975

915
855

1,510
1,370
1,10D

1,240
1,040
1,740
1,370
1,240

1,370
1,300
680
855
855

735
975

1,100
1,100
1,100

700
16,300
16,800
8,120
3,210

1,880
1,580
1,800
1,580
1,430

1,290
1,150
1,080
1,150
1,020

1,020
1,080
1,020
895
895

895
805

1,020-
835

' 748

2,220
1,650
955
775
748

July.

1,240
975

3,190
975

1,100

975
855

1,240
1,650
1,240

1,240
1,100

8-55
975
975

975
1,100
2,140
2,140
1,980

1,510
1,440
2,300
2,380
4,300

3,460
2,300
1,240
1,100
1,370
4,890

720
775
748
748
720

692
638
585
560
535

535
535
955
748
720

748
692
692
585
535

485
485
535
415
535

535
560
510
485
438
392

Aug.

4,890
8,920
8,920
10,600
8,340

3,700
2,610
2,030
1,550
1,400

1,260
1,060

940
1,330
1,260

1,060
940
940
820
760

700
700
703
650
650

600
600
550
550
550
505

370
290
255
535
560

510
485
438
370
392

438
350
330
310

350
310
310
310
310

290
272
272
255
255

238
238
238
238
238
290

Sept.

505
.505
482

. 482
482

482
..482
505
550

..595

505
505

1,630
1,060
940

1,710
1,470
940
700

1>120

880
700
650
600
550

4,270
2,350
1,870
1,120
940

272
25S
255
510
202

202
748
485
392
350

310
330
350
350
350

350
330
310
272
255

255
255
255
255
255

272
585
510
392
370
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Daily discharge, in second-feet, of Turkey River at Garber, Ioivat for $e years wi ding 
Sept. SO, 1913-1917 and 1919 and 1MO  Continued.

Day. Oct. Nov. Day. Oct. Nov. Day. Oct. Nov.

7.
8.
9. 

10.

1916.
392
370
310
310
290

290
272
238
220
220

310
290
272
272
272

370
370
350
350
350

1916.
256
255
255
255
255

255
255
255
255
350

350
330
330
415
415

415

21.
1916.

23..
24..
25..

370

370
340
310
330
310

310
310
340
310
290

' Day. May. June. July. Aug. Day, May. June. July. Aug. Sept.

7.
8.
9.

10.

11.
12.
13.
14.
15.

1919.

940

575
1,260
1,330
7,000
2,610

2,790
2,110
1,630
1,260
1,950

2,880
3,510
2,970
2,110
1,630

730
625
600
575
575

528
505
438

1,790
1,120

650
550
460
460
460

1,060
460
438
415
528

415
330
415
415
415

415
415

1,550
675
460

250
250
250
250
250

250
250
250
250

1,060

370
415
370
370
330

1919.
82C 
730 
700 
730 
730

675
650
760
730
650

650
625
625
575
575
575

2,610
1,870
1,790
1,790
1,260

2,700
2,700
1,630
1,330
2,030

1,790
1,630
1,060

482
575
575
505
460

415
438
392
370
370

330
330
392
350
370

1,710

310
330
330

1,400
370

415
350
330
330
330

310
310
330
350
392

Day. Oct. Nov. Mar. Apr. May. June. July. Aug. Sept.

10.

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.

1919-20.
700
600
820

1,550
820

650
600
482
415
415

370
370
370
370
370

370
370
370
370
370

370
370
370
370
370

370
370
370
370
370
370

820
700
625
550
550

550
528
505
700

4,880

3,420
2,790
2,430
1,950
1,260

700
1,000

940
940

880
760
700
700

700
700
700
650
650

8,700
3,240
3,150
3,700

3,240
2,970
2,790
2,430
2,110

1,870
1,870
1,870
1.950
2,880

6,140
5,720
6,560
5,400
4,880
4,670

5,300
3,700
3,240
2,700
2,110

1,870
1,630
1.470
1,400
1,330

1,330
1,260
1,190
1,120
1,060

1,000
940
940

1,000
5,090

4,080
3,700
3.330
2,610
2,270

2,110
2,030
2,030
1,950
1,870

1,710
2,350
2,350
2,110
1,870

1,550
1,400
1,190
1,000

2,880
4,880
4,180
2,270
1,870

1,550
1,400
1,330
1,260
1,190

1,120
1,120
2,270
4,080
2,610

2,270
1,870
1,470
1,120

820
700

2,610
1,190

940
940

820
760
760
730
730

700
700
760
700

820
1,400
1.080
1,000

1,000

760
675

675
625
820
940

730
730
880
700
760

700
820

1,710
940
820

820
730
675
625

550 
550 
575 
575 '528

528
505
482
460
460

482
482
482
460
460
460

392
460
415
415
438

482
1,000

600
460

392
482
438
438
438

415
415
392
370

1,060

2,970
820
528
460
438

392
370
350
392
438
392

370
350
370
350
392

438
415

2,110
2,110

880

1,000
760
600
528

1,120

675
675
505
482
430

430
392
392
392
370

392
392
370
370
370

NOTE. Discharge interpolated Nov. 22,1916, on account of lack of gage reading. Discharge estimated 
because of ice, Nov. 30, 1916, and Nov. 29 and 30, 1919. Observations discontinued during periods 
for which no discharge is given. Stage-discharge relation changed Jan. 29, June 15,1914, Aug. 5,1915, 
June 4,1916, and on an unknown date between June 5,1916, and May 14,1919; gradual changes occurred 
during the periods June 5 to Sept. 10,1919, and Aug. 22 to Sept. 30,1920.

10570& 23  12
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Monthly discharge of Turkey River at Garber, Iowa, for the years ending Sept. SO, 191S-
1917 and 1919 and 1920.

[Drainage area, 1,530 square miles.]

Month.

1913.

1913-14.

November.....................................
December 1-20.. ...............................
March 12-31..... ...............................
April..........................................
May...........................................

July...........................................
August........................................

1915. 
April..........................................
May...........................................

July...........................................

September.....................................

1915-16. 
October........................................
November.....................................
December 1-17., ...............................
March 15-31...................................

May...........................................

July...........................................
August........................................

1916.

1919. 
May 14-31...... ...............................

July. ...................................

1919-20. 
October.......................................

March 12-31. ..................................
April.................... __ .... _ ..........
May...........................................
June................. _ ............. _ .......
July...........................................

  Discharge in second-feet.

Maximum.

680

1,370 
285

1,280 
4,070 
8,600 

915 
600 

1,660

2,140 
6.570 
3,280 
4,890 

10,600 
4,270

1,260 
4,980

17,200
3,880 
2,700 

16,800 
955 
560 
748

460 
415

7,000 
1,790 
1,550 
1,400

1,550 
4,880

5,300 
4,880 
2,610 
1,710 
2,970 
2,110

Minimum.

100

190 
190

260 
320 
470, 
285 
160 
130

525 
600 
680 
855 
505 
482

438 
370

675 
438 
700 
392 
238 
202

220 
272

575 
330 
250 
250

370 
505

940 
700 
625 
460 
350 
350

Mean.

211

363 
225 
280 
546 
467 
839 

1,730 
473 
221 
449

1,160 
1,800 
1,270 
1,720 
2,260 

983

684 
872 
467 

3,690 
1,230 
1,060 
2,490 

608 
335 
343

312 
342

701 
2,050 

585 
465 
378

478 
1,130 
3,810 
2,190 
1,890 

909' 
663 
565 
616

Per
square 
mile.

0.138

.237 

.147 

.183 

.357 

.305 

.548 
1.13 
.309 
.144 
.293

.758 
1.18 
.830 

1.12 
1.48 
.642

.447 

.570 

.305 
2.41 
.804 
.693 

1.63 
.397 
.219 
.224

.201 

.224

.458 
1.34 
.382 
.304 
.247

.312 

.739 
2.49 
1.43 
1.24 
.594 
.433 
.369 
.403

Run-off 
in inches.

0.15

.27 

.16 

.14 

.27 

.34 

.63 
1.26 
.36 
.17 
.33

.85 
1.36 
.93 

1.29 
1.71 
.72

.52 

.64 

.19 
1.52 
.90 
.80 

1.82 
.46 
.25 
.25

.24 

.25

.31 
1.50 
.44 
.35 
.23

.36 

.82 
1.85 
1.60 
1.43 
.66 
.50 
.43 
.45
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MAQUOKETA RIVER BELOW NORTH FORK OF MAQUOKETA RIVER, NEAR

MAQUOKETA, IOWA.

LOCATION. In southwest corner NE. \ sec. 17, T. 84 N., R. 3 E., at Bridgeport Bridge, 
1.200 feet above mouth of Mill Creek, 2 miles below mouth of North Fork of Maquo 
keta River and 3 miles northeast of Maquoketa, Jackson County.

DRAINAGE AREA. 1,600 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 500,000). Drainage area at mouth, 1,960 square 
miles.

RECORDS AVAILABLE. September 1, 1913, to September 30, 1920.
GAGE. Chain gage attached to downstream handrail of bridge, 100 feet from right 

abutment; read by Jehn- Strodjthoff.
DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached.
CHANNEL AND CONTROL. Bed of stream composed of sand; shifts during high water. 

Two channels at stages below 12 feet; above 12 feet there js overflow under pile 
trestle approach at left end of bridge. Control not well defined.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 16.57 feet at 8.30 a. m. March 17 (discharge, 11,400 second-feet); mini 
mum stage, 1.59 feet at 9.30 a. m. December 25 (discharge, about 245 second-feet); 
this stage occurred just prior to freezing over of river.

Maximum stage recorded during year ending September 30, 1920, 14.72 feet at 
12.45 a. m. November 12 (discharge, 9,150 second-feet); minimum stage, 2.33 
feet at 7.30 a. m. September 29 (discharge, 444 second-feet).

1913-1920: Maximum stage recorded, 22.0 feet March 27, 1916 (discharge, 
21,300 second-feet); minimum stage, 1.59 feet December 25, 1918 (discharge, 
about 245 second-feet).

A stage of about 23.5 feet (discharge, about 24,300 second-feet) occurred prior to 
1913, probably in 1905.

ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-diseharge relation changed during flood of May 22-26, 1920; 

'affected by ice December 26, 1918, to January 27,1919, February 9 and 10, March 
1-9, 1919, and December 9, 1919, to March 3, 1920. Rating curve used October 
1, 1918, to May 23, 1920, well defined throughout; curve used May 24 to Sep 
tember 30,1920, is a revision of former curve below gage height 5.0 feet (discharge, 
1,920 second-feet) and is well defined above 2,000 second-feet and fairly well 
defined below. Gage read to hundredths once daily except during period of ice 
effect in 1920. Daily discharge ascertained by applying daily gage height to 
rating table except as indicated in footnote to tables of daily discharge. Open- 
water records good; winter records fair.

Discharge measurements of Maquoketa River below North Fork of Maquoketa River, near. 
Maquoketa^ Iowa, during the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 10

1919. 
Mar. 22
May 10

Made by 

E. D. Burchard ......

a,
Feet. 
1.85

4.97
5.89

Dis 
charge.

Sec.-ft. 
332

1,920
2,510

Date.

1919. 
July 22
Sept. 11 

1920.
May 26

Made by 

.....do..................

.....do..................

Gage 
height

Feet. 
2.81
2.98

5.10

Dis 
charge.

Sec.-ft. 
719
819

2,040



SURFACE WATER SUPPLY, 1919-1990, PAST V.

Daily discharge, in second-feel, of Maquoketa River below North Fork of Maqtooketa Rwert 
near Maquoketa, Iowa, for the years ending Sept. 30, 1919 and-1920

Day.

,1918-19. 
1..............
2..............
3............:.
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28
29..............
30..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6.. ............ 
7.............. 
8..............
9.............. 
10..............

11.............. 
12..............
13..............
14.............. 
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27.............. 
28...............
29..............
30..............
31..............

Oct.

328 
345
328 
328 
338

328
328 
310
345 
328

362 
400 
585 
460 
400

380 
362 
382 
345 
362

345 
345 
328 
362 
345

345 
400 

1,680 
905 
630 
540

4,070 
2,180 
1,500 
2,900 
6,600

5,920 
3,030 
2,120 
1 740 
1,500

1,270 
1,100
1,060
1,000 
905

955
955 
905 
855 
810

810 
765 
765 
765 
765

765 
1,220 

. 905
855 
905 

3,220

Nov.

54 
44
44 
4; 
4G

4C 
38 
4C 
38 
36

3<

1 
34 
34

38 
38
42 
40 
38

38 
38 
3G 
27 
27

2S 
31 
46 
54 
40

0 
 0 
10 
t) 
10

10 
0 
0 
0 
2

15
:5

S

5 
5

0 
0 
0 
0 
0

0 
0 
2 
5
5

2 
0 
0 
0
0

2,510 
2,060 
2,180 
1,380 
1,160

1,060 
1,100 
1,100 
1.620 
7,700

9,690 
7,610
3,68,n
2,640 
2,120

1,800 
1,680 
1,620 
1,560 
1,440

1,320 
1,320 
1,320 
1,320 
1,270

1,220 
1 100 
1,000 
1,160 
1,320

Dec.

380 
380 
380 
380 
400

420 
380 
420 
480
720

720 
630 
585
585 
585

540 
540 
500 
500 
500

500 
500 
500 
480 
245

280 
300 
340 
380 
460 
460

855 
630 
675 
840 

1,000

1,060 
1,100 
1,270

 V

.......

Jan.

420 
420 
420 
460 
460

500 
500 
500 
500 
460

460 
460 
420 
420 
460

460 
550 
550
550 
550

550 
550 
600 
650 
700

750 
750 
720 
630
585 
585

.......

.......

.......

Feb.

540
585 
540

310

380 
460 
420 
460 
460

420 
440 
675 

3,360 
2,060

1,000 
855 
810 
675 
630

630 
675 
630
585 
500

440 
328 
440

.......

.......

.......

.......

Mar.

650 
800 
700 
750 
800

1,000 
1,200 
1,300 
1/500 
1,860

4,260 
5,470 
5,280 
4,660 
3,810

9,800 
10,400 
6.530 
3,620 
2,840

2,320 
1,920 
1,680 
1,500 
1,380

1,270 
1,220 
1,100 
1,000 
1,000 
955

1,200 
1,500 
1,800 
2,900 
1,680

2,700 
2,700 
2,580 
2,580 
3,680

4,400 
8,400 
8.400 
4,850 
3,100

2,960 
2,580 
1,926 
1,800 
1,920

2,440 
2,700 
2,320 
2,440
4,720

7,420 
6,900 
5,660 
3,360
'2, 770 
2,380

Apr.

855 
905 
810 
810 
810

810 
810 
905 

1,220 
2,580

3,420 
2,640 
1,860 
1,580 
2,180

4,260 
3,940 
2,900 
2,250 
1,800

1,560 
1,380 
1,800 
2,840 
1,800

1,380 
1,220 
1,220 
1,160 
1,100

2,700 
5,920 
5,860 
3,880 
2,640

2,180 
1,990 
1,740 
1,620 
1,530

1,440 
1,380 
1,320 
1,320 
1,270

1,270 
1,320 
1,220 
1,620
5,470

3,620 
3,680 
2.440 
2,120 
1,860

1,680 
1,680. 
2,120 
2,180 
1,860

May.

1,680 
2,120 
6 980 
9,800 
5,600

3,620 
5,990 
4.400 
3,220 
2,440

2,080 
1,800 
1,560 
1,440 
1,320

1,270 
1,160 
1,100 
1,060 
1,000

955 
955 

1,060 
1,440 
1,160

1,000 
905 
855 
810 
765 
765

1,680 
1,740 
1,560 
1,380 
1,270

1,220 
1,100 
1,100 
1,080 
1,060

1,000 
1,100 
1,990 
2,510 
1,990

1,560 
1,380 
1,320 
1,320 
1,320

1,270 
4,330 
8,000 
4,660 
2,640

2,030 
1,740 
1,560 
1,410 
1 260 
1,200

June.

1,270 
3,550 
5,540 
5,540 
4,980

4,140 
4,260 
3,220 
2,440 
2,440

2,510 
1,920 
1,800 
1,740 
1,560

1,380 
3,680 
2,510 
1,860 
1,740

1,500 
1,560 
1,270 
1,740 
2,180

1,440 
1,160 
1,000 
905 
855

1,920 
2,320 
4,140 
2,510 
2,060

1,620 
1,440 
1,320 
1,380 
1,200

1,140 
1,080 
1,030 
975 
975

975 
1,320 
1,620 
1,500 
1,260

1,080 
1,380 
1,380 
1,030 
920

865 
810' 
760 
975 

1,380

July.

810 
810 
765 
720 
810

1,440 
1,320 
905 

2,700 
7,060

5,600 
2,180 
1,620 
1,380 
1,380

1,160 
1 000 
955
855 
810

765 
765 
720 
675 
675

630 
630
585 
585 
585. 
540

1,030 
1,080 
2,840 
1,260 
1,030

1,260 
1,380 
1,080 
920
865

810 
785 
760 
760 
760

710 
710 

1,080 
920 
760

710 
710 
660 
660 
610

610 
610 
610 
610 
610 
610

Aug.

1,220 
765 
630 
630 

1,380

765 
1,990
855 
675 
585

585 
540 
585 

1,380 
855

675 
585 
540 
630 
540

4,070 
1,380 
810 
675 
630

540 
540 
540 
500 
500 
480

565 
610 
565 
565 
565

660 
610 
565 
760 
920

760 
710 

1,200 
865 
810

760 
660 
610 
610 
610

1,440 
1,200 
1,030 
810 
710

660 
660 
635
610 
610 
760

Sept,

480 
460 
500 
480 
460

460 
460 
460 
540 

2,180

1,160 
765 
585 
585 
540

480 
480 
630 

3,880 
3,480

1,740 
1,100 
905 
810 
720

630 
630 
585 
630 
720

610 
610 

' 565
542 
542

660 
565
520 
610 
660

710 
660 
610 
610
542

542
542 
520 
498 
520

520 
520 
520 
542
542

520 
620 
49$ 
452 
452

NOTE. Stage-discharge relation affected by ice Dec. 26,1918, to Jan. 27,1919, Feb. 9 and 10, and Mar. 1-9, 
1919; discharge ascertained by means of gage heights, obsen er's notes, and weather records. Stage-dis 
charge relation affected by ice Dec. 9,1919, to Mar. 2,1920; observations discontinued and discharge not 
determined. Stage-discharge relation may possibl y have been affected by ice Mar. 3-10,1920. Discharge 
interpolated on account of lack of gage readings, Nov. 3,1918, July 20, Dec. 4,1919, Apr. 10, May 3 and 29,. 
June 5 and 27, July 12, and Aug. 28,1920. Discharge estimated on account of lack of gage readings, Feb. 20, 
24, and 25, May 20, and Nov. 11,1919.
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Monthly discharge of Maquoketa River below North Fork of Maquoketa River, near 
Maquokefa, Iowa, for the years ending Sept. SO, 1919 and 192G.

[Drainage area, 1,606 square mites.]

Month.

1918-19. 
October ................................. t .....

December .....................................

February. .....................................

April...........................................
Mav...... .....................................

Julv...........................................

September. ....................................

1919-20. 
October....,..................;... ........
No member. ................................... .
March. ....^. .......... .......................
April.........................................May.......... ..................................
July.............................................

Discharge in second-feet.

Maximum.

1.680 
540 
720 
750 

3,360 
10,400 
4,260 
9,800 
5,540 
7,060 
4,070 
8,880

10,400

6.600 
9,690 8,400" 
5.920 
8,000 
4,140 
2,843 
1,440 

710

Minimum.

310 
275 
245 
420 
310 
650 
810 
765 
855 
540 
480 
460

245

765 
1,000 
1,200 
1,220 
1,000 

760 
610 
565 
452

Mean.

437
385 
467 
535 
704 

2,660 
1,760 
2,270 
2,390 
1,340 

873 
918

1,230

1,710 
2,270 
4,440 
2,360 
1,900 
1.410 

897 
745 
557

Per 
square 
mfle.

0.273 
.241 
.292 
.334 
.440 

1.66 
1.10 
1.42 
1.49 
.838 
.546 
.574

..769

1.07 
1.42 
2.15 
1.48 
1.19 
.881 
.561 
.466 
.348

Bun-ofl 
in 

inches.

0.31 
.27 
.34 
.39 
.46 

1.91 
1.23 
1.64 
1.66 
.97 
.63 
.64

10.46

1.23 
1.58 
2.48 
1.65 
1.37 
.98 
.65 
.54 
.39

ROCK RIVER AT AFTON, WIS.

LOCATION. On line between sees. 22 and 27, T. 2 N., E. 12 E., at highway bridge in 
Afton, Eock County, 9 miles above Illinois State line. Bass Creek enters from 
right three-quarters of a mile below station.

DRAINAGE AREA. 3,190 square miles (measured on map issued by Wisconsin Geo 
logical and Natural History Survey, edition of 1911; scale, 1 inch = 6 miles).

EECORDS AVAILABLE. February 5, 1914, to September 30, 1920.
GAGE. Chain gage fastened to downstream side of bridge; read by George Eobb.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by  wading.
CHANNEL AND CONTROL. Bed composed of gravel and clean silt; practically perma 

nent. Banks medium high and are not overflowed to any extent at flood stages. 
Control not well defined.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 4.7 feet at 5.45 p. m. April 23 (discharge, 3,340 second-feet); minimum 
stage, 0.38 foot at 4.50 p. m. August 31 (discharge, about 428 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.25 feet at 
4.30 p. m. April 1 (discharge, 10,000 second-feet); minimum stage, 0.58 foot at 
5 p. m. September 19 (discharge, 481 second-feet).

1914-1920: Maximum stage recorded, 10.51 feet at noon March 26, 1918 (dis 
charge, 12,700 second-feet); minimum stage recorded, 0.38 foot August 31, 1919 
(discharge, about 428 second-feet).

ICE. Stage-discharge relation seriously affected by ice.
EEGULATION. Operation of power plants at Janesville and above causes fluctuations 

at the gage during low stages.
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 ACCURACY. Stage-discharge relation permanent.. Rating curve well defined be 
tween 638 and 12,700 second-feet. Gage read to hundredths twice daily. Daily 
discharge ascertained by applying mean daily gage height to rating table except 
for periods during which stage-discharge relation was affected by ice, for which 
it was ascertained by applying to rating table mean daily gage height corrected 
for ice effect by means of discharge measurements, observer's notes, and weather 
records, and except for periods during which no gage readings were obtained for 
which mean discharge was ascertained by comparison with flow of Rock River 
at Indian Ford dam and at gaging station at P.ockford, 111. Op en-water records 
excellent, except for periods of extreme low water for which they are fair, and 
except for periods when no gage readings were obtained, for which they may be 
subject to error; winter records roughly approximate.

Discharge rheasurements of Rock River at Afton, Wis., dwring the years ending Sept. SO,
1919 and 1920.

Date.

1918. 
Oct. 7

1919.
May 13
Dec. 17'

Made by 

W. G.Hoyt............

.....do.................

Gage
height.

Feet. 
1.22

4.29
2.76

Dis 
charge.

Sec.-ft. 
741

"3.020
CUD

Date.

1920.

Feb. 206
May 30

Made by  

W. G.Hoyt ...........
S. B. Soul!.. ...........
W. G.Hoyt... .........

Gage

Feet.
2.89
2.58
3.88

Dis 
charge.

Sec.-ft. 
911

1,170
2,510

a Complete ice cover at measuring section; incomplete cover at control.
& Measurement made part from ice and part from bridge; incomplete icecoveratcontrol.
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Daily discharge, in second-feet, of Rock River at A/ton, Wis.,for the years ending Sept. SO,
1919 and 1920.

Day.

1918-19. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24. .............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1.. ............
2. .............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

728
728
728
728
728

728

t 730

728

728
683
728
774
774

774
728
728
683

ft>U

1,580
1,900
1,900
3,560
4,770

3,560
3, HO
3,040
2,940
2,760

2,670
2,400
2,310
2,140
2,060

2,060
1,820
1,290
1,230
1,360

1,230
1,230
1,230
1.290
1,360

1,360
1,660
1,900
1,980
1,980
9 inn

Nov.

850

2,670
2,490
2,760
2,670
2,760

2,850
2,850
2,670
2,490
2,5SO

2,060
2,760
2,580
2,580
2,580

2,400
2,490
2,310
1,820
1,660

1,580
1,500
1,290
1,740
1,740

1,900
866

1,100
1,100
1,090

Dec.

728
683
728
683
683

683
683
683
683
728

728
683
728
728
683

728
728
728
728
728

728
683
728
685
685

685
685
685
685
685
685

1,080
1,070
1,060
I,0i0
1,020

1,010
1,000

990
980
970

965
960
955
950
945

940
935

1,110
1,100

970

865
965

1,000
930
770

950
965
800
965

1,080
1,040

Jan.

660
660
660
660
660

660
660
660
660
685

685
685

685
685

685
685
685
683
728

728
728
728
728
728

683
728
728
728
728
728

1,000
875
940
800

945
840
830
855
835

790
905
875
905
820

910
880
785
875

1 080

890
965
925
980
755

960
970
975
905
835
860

Feb.

728
728728'
728
705

685
685
685
685
685

685
683
728
728
728

728
728
728
728
728

728
728
728
728
730

730
7W

730

,905
910
935
955
870

990
1,010
1,030
1,050

1,110
1,110
1,100
1,080
1,080

1,090
1,100
1,100
1,100
1,170

1,100
1,080
1,100
1,100
1,110

1,110
1,070
1,080
1,040

Mar.

730
730
730
730
730

730
730
730
728
774

774
820
820
774
820

912
912
912
912
960

960
960
960
960
960

960
960
912
912
912
912

1,060
1,060
1,040

970
1,010

1,040
1,060
1,080
1,110
1,170

1,230
2j060
3,240
3,140
4,040

4.640
5,030
5,680
6,350
6,350

6,490
6,910
7,060
7,210
7,690

9,110
8,920
9,110
9,300
9,700
9,900

Apr.

912
866
866
866
866

2,940
3,040
2,940
2,490
2,670

2.310
2)850
2,490
2,670
3,140

3,040
3,040
3,0,0
3.140
2', 940

3,040
3,040
3,140
3,040
2,850

2,670
2,310
2,410
2,140
2,140

9,900
9,500
S,920
9,900
9,500

8,920
8,370
8,200
7,860
7,530

7,060
7,080
6,630
5,940
5,680

5,680
5,290
4,900
4,900
5,550

5,030
4,770
4,520
4,640
4,400

4,520
4,400
4,280
4,160
4,160

May.

2,220
1,980
2,220
2,490
2,760

2,940
2,940
3,040
3,040
2,940

3,140
3,240
2,850
2,670
2,490

2,140
2,060
1,980
1,900
2,140

2,oeo
1,980
1,740
1,710
1,580

1,660
1,500
1,230
1,170
1,010
1,170

4,040
3,800
3,920
3,560
3,340

3,240
3,040
2,830
2,580
2,490

2,760
2,670
2,490
2,220
2,140

1,980
2,060
1,900
1,430
1,430

1,500
1,500
1,430
2,670
2,060

2,220
3,040
3,040
2,850
2,670
2,490

June.

1,060
1,110

960
1,110
1,060

1,110
1,010
1,060
1,110
1,290

1,360
1,580
1,500
1,500
1,430

1,580
1,500
1,500
1,500
1,430

1,430
1,290
1,360
1,290
1,290

1,230
1,230
1,110

866
866

2,400
2,220
2,140
2,220
1,900

1,500
1,580
1,170
1,010
1,110

1,010
960
912

1,060
1,360

1,740
3,040
3,140
3,040
3,340

3,680
3,920
4,160
4,040
3,920

3,920
3,450
3,680
3,340
3,240

July.

820
820
912
728
774

820
912
960
820
728

728
.728
638
866
820

820
820
820
774
555

774
728
683
638
638

595
-595

728
820
820
866

3,040
2,850
2,670
2,310
2,220

2,140
1,660
1,430
1,500
1,500

1.290
1,500
1.500
1,500
1;500

1,430
1,360
1,170
1,500
1,360

1,290
1.170
1,050

960
866

960
1,010

866
960
912
820

Aug.

866
820
728
820
820

728
728
774
774
638

820
866
820
728
728

595
519
728
728
728

728
683
683
595
820

774
683
683
638
595
487

1,010
866
820
774
774

683
683
683
638
820

774
774
774
820
638

774
820
820
866
912

866

912
1,010
1,010

980
912
912
866
912
960

Sept.

595
774
683
683
638
KQK

4.R7

638
683
820

912
820
7OQ

555
AQ4

638
683
683
728
OOA

1,010
1,110
1,010
1,010

Qfifl

1,010
1,010

774
1,230
1,360

nan

1,010
1,060
1 060'866

1,010
1 060
1^060
1,170
1,110

1,010
866
960

1,010
1,010

960
960
866
638
912

960
912
866
820
866

683
866
912
866
866

NOTE. Stage-discharge relation affected by ice Dec. 24,1918, to Jan, 18,1919, Feb. 5-11, Feb. 25 to Mar. 8. 
1919, and Nov. 28,1919, to Mar. 13,1920. Gage not read, Oct. 7-9,1918, and Oct. 20 to Nov. 30,1918. Braced 
figures show mean discharge for periods indicated.
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Monthly discharge of Rock River at Afton, Wis., for the years ending Sept. 30. 1919 and
1920.

[Drainage area, 3,190 square miles.]

Month.

1918-19.

April..........................................
May...........................................

July...........................................

1919-20.

April..........................................
May...........................................

July............................................

Discharge in second-feet.

Maximum.

728 
728 
730 
980 

3,140 
3,240 
1,580 

960 
868 

1,360

3,240

4.770 
2,850 
1,110 
1,080 
1,170 
9,900 
9,900 
4,040 
4,180 
3,040 
1,010 
1,170

9,900

Minimum.

683 
660 
685 
728 
866 

1,010 
868 
555 
487 
487

487

1,230 
868 
770 
755 
905 
970 

4,180 
1.430 

912 
820 
838 
838

638

Mean.

738 
850 
702 
693 
717 
849 

2,470 
2,l«p 
1,280 

766 
720 
811

1,060

2.130 
2,130 

980 
892 

1,080 
4,640 
8,410 
2,560 
2,470 
1,490 

834 
939

2,210

Per 
square 
mile.

0.231
.288 
.220 
.217 
.225 
.288 
.774 
.687 
.395 
.240 
.228 
.254

.332

.668 

.868 

.307 

.280 

.332 
1.45 
2.01 
.802 
.774 
.467 
.261 
.294

.893

Run-off 
in inches.

0.27 
.30 
.25 
.25 
.23 
.31 
.96 
.79 
.44 
.28 
.26 
.28

4.52

.77 

.75 

.35 

.32 

.36 
1.67 
2.24 
.92 
.86 
.54 
.30 

. .33

9.41

Days of deficiency in discharge of Rock River at Afton,
1915-.

Wis., for the years ending Sept. SO,

Discharge in second-feet.

800...........................
600...........................
700...........................
800...........................
900...........................
1,000.........................
1,100.........................
1,200.........................
1,300.........................
1,400.........................
1,500.........................
1,625.........................
1,750.........................
1,900.........................
2,000.........................
2,300.........................
2,800.........................
3,000.........................
3,500.........................
4,100.........................
4,800.........................
8.000.........................
8,000... .........  ....  .
10,500... .....................
13,000........................

Mean discharge (sec-ft.) ......

Days of deficient discharge.

1914-15

36 
82 
87 

113 
132 
148 
158 
175 
182 
196 
204 
223 
236 
257 
276 
296 
309 
315 
335 
383 
365

2,350 
8,910 

705

1915-16

1
7 

41
58 
62 
71 
74 
82 
85 
95 

105 
110 
118 
147 
171 
203 
228 
253 
278 
298 
337 
358 

.368

2,950 
9,200 

541

1916-17

1 
15 
50 
78 
95 

113 
130 
145 
154 
160 
168 
171 

. 172 
184 
213 
247 
257 
269 
2ftl 
316 
332 
353 
365

2,560 
8,470 

555

1917-18

10 
80 

104 
131 
164 
182 
201 
210 
218 
228 
227 
230 
235 
243 
258 
283 
305 
313 
321 
330 
337 
340 
385

2,440 
12,700 

838

1918-19

2 
12 
78 

189 
251 
274 
284 
292 
300 
303 
312 
315 
318 
319 
322 
330 
337 
351 
365

1,060 
3,240

487

1919-20

7 
18 
56 

115 
170 
184 
194 
200 
218 
219 
225 
233 
236 
251 
28ft 
288 
305 
318 
330 
340 
352 
366

2,210 
9,900 

638

Oct. 1. 1914, to 
Sept. 30, 1920.

Total 
days.

2 
14 

117 
414 
609 
784 
915 
994 

1,068 
1,110 
1,178 
1,215 
1,247 
1;276 
1,347 
1,444 
1,571 
1,683 
I,7ft3 
1,874 
I,ft45 
2,039 
2,126
2,167 
2,192

Per cent 
of time.

0.1
.6 

5.3 
18.9 
27.8 
34.9 
41.7 
45.3 
48.7 
50.6 
53.6 
55.4 
58.9 
58.2 
61.5 
65.9 
71.7 
78,8
81.8,

85.5 
88.7 
93.0 
97.0 
98.9 

100.0
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HOCK RIVER AT ROCKTORD, ILL.

LOCATION. In sec. 34, T. 44 N., R. 1 E., at highway bridge at Nelson Avenue, Rock- 
ford, Winnebago County, 1 mile below mouth of Kent Creek.

DRAINAGE AREA. 6,520 square miles.
RECORDS AVAILABLE. July 30,1914, to April 30,1919, when station was discontinued.
GAGE. Chain gage attached to upstream side of bridge; read by Winston Burrows.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Bed composed of coarse gravel and rock; may shift during 

high stages.
EXTREMES OF DISCHARGE. Maximum stage recorded during period October 1, 1918,

to April 30, 1919, 11.3 feet at 7 a. m. March 19 (discharge, 24,600 second-feet);
minimum stage, 0.82 foot at 5.30 p. m. October 20 (discharge, 845 second-feet).

1914-1919: Maximum stage recorded, 13.0 feet March 30 and 31, 1916 (discharge
32,000 second-feet); minimum discharge recorded, 483 second-feet, August 9,1914.

REGULATION. Operation of power plant at dam 2 miles upstream in Rockford causes 
fluctuation at gage. During low stages water is stored at night for use in manufac 
turing plants during day.

ACCURACY. Stage-discharge relation permanent during period except as affected by 
ice during January. Rating curve fairly well defined. Gage read to hundredth^ 
twice daily. Daily discharge ascertained by applying mean daily gage height to 
rating table except as indicated in footnote to table of daily discharge. Records 
good for medium and high stages during open-water periods; probably somewhat 
too large for low stages on account of gage readings having been taken during 
day, when flow owing to regulation at dam, was somewhat greater than during 
night; winter records poor.

The following discharge measurement was made by H. C. Beckman: 
April 9, 1919: Gage height, 4.24 feet; discharge, 4,780 second-feet.

Daily discharge, in second-feet, of Rock River at Rockford, III., for the period Oct. 1, 1918,
to Apr. 30, 1919.

Day.

1.............................................a. . ..... ..... ........ ............I:::::::::::::::::::::":::....::. ...........
4.. ...........................................
5.............................................

6.............................................
7............................................. 
8............................................. 
9.............................................
10.............................................

11.............................................
12.............................................
13............................................. 
14.............................................
15.. .......................................... 

16.............................................
17.............................................
18............................................. 
19............................................. 
20.............................................

21.............................................
22............................................. 
23.............................................
24.............................................
25............................................. 

26.............................................
27............................................. 
28.............................................
29.. ................... ................... ......
30............................................. 
31.............................................

Oct.

1,370
1,370
1,460
1,540
1,540

1,290
1,290 
1,290 
1.290
1,220

1.220
1,100
1,040 
1,160
1,370 

1,640
1,740
1,640 
1,640

845

1,100
1,450 
1 Bin
1,740
1,640

I C/tfl

1.040 
1,220
1,450
1,640 
1,640

Nov. ,

1,640
1,740
1,370
1 74fl
2,170

1,950
1,840 
1,740 
1,640
1,290

1,450
i un
1,840 
2,170
2,170 

2,170
1,640
1,740 
1,950 
2,060

1,950
1,840 
1,740
1,220
1,290 

1,450
1,740 
i sin
1,950
2,060

Dec.

1,540
1,840
1,950
2,060
2,060

1,840
1,540 
1,160 
1,370
2,060

2,540
2,820
2,960 
3,100
2,540 

2,820
2,960
2,960 
3,100 
2,960

2,680
1,840 
2,170
2,820
3,240 

3,380
3,380 
3 240
L840
2,060 
2,290

Jan.

2,410
2,410
2,410
2,410
2,410

2,410

........

........

........

........

2,540 
2,410

Feb.

2,540
2,060
2,410
2,290
2,410

2,170
2,060 
1,850 
1,640
2,170

2,540
2,680
2,960 
3,240
3,690 

3,100
3,530
4,030 
3,530 
3,100

2,960
3,240 
2,410
2,540
3,100 

2,820
2,680 
2,680

........

Mar.

2,540
2,2SO
2,540
2,820
3,100

3,240
3,240 
3,240 
3,100
3,240

3,380
3,530
3,530 
4,610
9,430

14,500
18,500
22,200 
24,200 
21,500

19,400
17,600 
15,900
14,800
13,100 

10,200
9,680
9 ion

8,430
7,230 
7,000

Apr.

3,530
3,860
4,610
4,820
4,720

4 610
5*450 
5,450 
5,240
4; 820

4,820
4,610
4,610 
4,610
4,820 

5,100
5,380
5,660 
5,660 
4,820

5,030
5,240 
5,240
5,450
5,450 

5,450
'4,400 
4,030
3,690
3,690

NOTE. No record obtained Jan. 7-29. Stage-discharge relation affected by ice Jan. 1-6; dtecharg* 
ascertained "by means of gage heights, observer's notes, and weather records. Discharge interpolated Apr. 
6,16, and 17 on account of lack of gage readings.
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. 1, 1918, to Apr. SO, 

[Drainage area, 6, 520 square miles.]

of Rock, River at Roefcfoxtl, Itt^ 
1919.

Month.

February. .....................................

Discharge in second-feet.

Maximum.

1.740 
2,170 
3,380 
4,030 

24,200 
5,660

Minimum.

845 
1,220 
1,160 
1,640 
2,290 
3,530

Mean.

1,390 
1,760 
2,420 
2,730 
9,270 
4,830

Per 
square 
mile.

0.213 
.270 
.371 
.419 

1.42 
.741

Run-oft 
in inches.

0.25 
.30 
.43 
.44 

1.64 
.83

BOCK RIVER AT LYNDON, ILL.

LOCATION.: In sec. 21, T. 20 N.. R. 5 E,, at highway bridge known as Lyndon Bridge, 
in eastern part of Lyndon, Whiteside County, 10 miles above Rock Creek and*20 
miles below dam at Sterling.

DRAINAGE AREA. 9,010 square miles.
RECORDS AVAILABLE. November 24, 1914, to September 30, 1920.
GAGE. Chain gage attached to bridge; read by George Cady.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed composed of gravel; practically permanent.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 16.5 feet at 7 a. m. March 20 (discharge, 37.000 second-feet); minimum 
stage recorded, 4.05 feet at 7 a. m. October 7 and 6 p. m. October 10 (discharge, 732 
second-feet).

Maximum stage recorded during year ending September 30, 1920, 16.29 feet at 
7 a. m. March 27 (discharge, 36,200 second-feet); minimum stage recorded, 4.72 
feet at 8 a. m. August 1 (discharge, 1,360 second-feet).

1915-1920: Maximum stage recorded, 19.6 feet February 16, 1918 (discharge 
not1* determined1 because of backwater from ice); maximum open-water stage 
recorded, 17.0 feet March 28,1916 (discharge, 39,500 second-feet); minimum stage, 
3.72 feet September 27, 1918 (discharge, 536 second-feet).

DIVERSIONS. Water is diverted at Sterling dam to feed Illinois and Mississippi canal; 
probably averages about 100 second-feet.

REGULATION. Flow past gage is regulated by power plants in city of Sterling and 
above. Diurnal fluctuation is quite large at low stages.

ACCURACY. Stage-discharge relation practically permanent except as affected by ice. 
Rating curve well denned between 700 and 25,000 second-feet; fairly well denned 
beyond those limits. Gage read to hundredths twice daily. Daily discharge 
ascertained by applying mean daily gage height to rating table except as indicated 
in footnote to tables of daily discharge. Open-water records good for medium 
stages, and fair for high and low stages; winter records poor.

Discharge measurements of Rock River at Lyndon, III., during the years ending Sept. SO,
1919 and 1920. 

[Made by H. C. Beckman.]

Oct. 9......... ........

July 24................
Oct. 10... .............

Date.

1918.

1919.

Gage 
height.

Feet. 
4.67

7.51
4.91
8.67

Dis 
charge.

Ste.-/t. 
1,280

6,720
1,690

10,100
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in 8econd»feet> ofRock'River at Lyndont III., for the years ending Sept. 30,

Day.

1918-19. 
1........
2........
3........
4........
5........

6........
7...^....
8........
9........

10........

11........
12........
13........
14........
IS........

16........
17........
18........
19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........
30........
31........

1919-20. 
1........
2........
3........
4........
5..:.....
6........
7........
8........
9........

10........

11........
12........
13........
14........
15........

16........
17........
18........
19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........
30........
31........

Oct.

1,030
1,490
1,030
1,360
1,240

1,690
1,080
1,620
1,240

885

1,130
1,180

885
930

1,180

1,300
1,180
1,620
1,030

802

1,690
1,560
1,360
1,690
1,690

1,690
1,420
2,230
1,760
2,070
2,230 

5,750
9,750
7,500
7,750
9,5dO

12,400
10,500
11,300
10,000
10,200

9,750
8,750
7,000
6,250

6,500
5,050
4,610
4,400
4,400

3,980
3,780
3,980
3,780
3,600

3,600
3,780
3,600
4,190
4,610
6,000

Nov.

2,400
2,400
2,570
2,230
1,690

1,620
1,910
1,760
1,690
2,230

1,760
1,910
1,360
2,070
1,760

1 760
I'ego
2,400
1,760
1,760

1,690
2,070
1,910
1,620
1,910

2,070
1,760
1,760
2,070
2,230

23,500
13,500
12,930
ll^SOu*

10,200
9,250
8,250
7,250
8,250

9,000
9,250
O 7V»
9,500
9,500

9,250
8,250
6,750

6,250

5,500
5 Cftft

4,830
5,270
5,050

5,050
4 830'
4*830
3,980
4,190

Dec.

1,620
1,760
1,760
1,760
1,760

1,910
1,690
1,560
2,230
2,230

1,910
1,910
2,070
1,420
2,230

3,250
2,740
2,570
3,080
3,080

2,910
2,070
3,080
1,910
3,080

3,250
2,910
3,080
2,570
3,250
3,080 

3,600
3,250
3,600
4 400
«<m>

15,000

9,000

5,500

Jan.

2,740

13,200

3,400

3,600

3,800

3,980
3,980
3,600
3,420 

}

3,200

Feb.

4,610
2,570
2,400
2,070
1,420

1,910
2,070
2,070
2,340
3,210

4,830
3,250
9 74fl
3,420
4,830

3 RATI

4 190
4,400
4,470
4 540

4,610
3 7>JA

3,080
2 74.A
3,080

3,600
3,420
3 080*

.......

3,600

4,500

Mar.

5,050
5,500
7,250

JO, 000
7,500

4,610
4,610
4,830
6,000
5,270

6,750
7,750
9,750

11,000
10,500,

23,400
33,030
35,800
36,600
37,000

34,200

29,403
24,500
21,600

18,400
13,200
11,300
10,800
8,500
8,750

12,000

25,000
35,000
32,200

20,500
21,900
21,200
20,200
21,200

23,000
23,400
21,630
20,500
23,400

33,800
 36,200
35,400
33,000
29,800
29,000

Apr.

9,000
9,003
8,000
8,750
7,500

8,250
7,000
8,000
6,750
6,250

7,500
6.750
8,000
7,250
5,750

7,030
7,250
7,750
7,750

7,750
77250
7,750
7,500
7,500

7,750
8,500
6,750
5,750
4,610

27,000
26,700
24,800
23,700
21,200

20,800
20,500
18,800
18,000
17,000

16,700
14 400
n'soo
11,500
11,300

11 000
11,000
10,200
10,500
11,500

13,500
U inn
14,100
13,500
13,200

10 onn
12,100
11,500
11,500
11,300

May.

5,270
4,610
8,750

20,800
27,000

27,000
25,200
24,100
19,400
15,700

12,100
10,203
8,250
7,750
8,000

7,250
8,250
6,750
6,500
6,250

5,270
5,270
6,000
6,000
6,500

5,050
4,610
4,190
3,980
3,420
3,780 

11,500
11,800
11,800
n,.ooo
10,000

9,250
8,500
7,750
7,500
7,250

6,750
7,250
7,750
7,500
7,250

6,500
6,000
5,750
6,250
6,000

5,500
5,270
5,500
5,500
5,500

5,750
5,750
6,000
6,000
6,000
5,750

June.

2,910
3,980
3,780
3,980
3,780

4,190
4,190
4,190
4,610
3,980

2,070
3,780
4,610
4,190
4, 190

4,190
3,980
4,400
4,400
4,190

3,980
3,980
3,780
3,980
3,780

3,600
3,600
3,420
2,910
3,080

6,750
7,000
a, 500
6.000
5^530

5,100
4,650
4,190
4,190
4,190

3,980
3,600
3,420
3,780
3,780

4,400
5,050
6,000
7,250
7,000

7,900
8,750
7,350
7,500
7,250

6,750
6,500
6,500
6,000
6,250

July.

2,910
2,910
2,570
2,570
2,910

2,570
2,740
1,760
2,400
2,570

2,740
2,400
2,570
2,740
 2,400

2,910
2,400
2,570
2,400
2,740

2,740
1,360
1,760
1,910
1,910

1,420
1,760
1,910
1,763
1,300
1,560 

5,500
5,270
5.500
5,330
'5,160

5,100
4,830
4,190
4,190
3,780

3,420
3,600
3,980
3,780
3,780

4,190
3,250
3,600
3,420
3,630

3,080
3,250
3,250
3,250
3,080

3,080
"3,080
2,740
2,740
2,740
2,230

Aug.

1,760
2,230
1,690
2,740
3,600

5,500
5,500
3,250
3,080
2,400

2.910
2,570
2,230
2,400
2,070

1,910
1,690
2,910
2,070
1,910

2,230
2,070
2,570
1,490
2,230

2,740
2, MO
1,910
1,690
1,910
1,620 

2,430
2,910
2,740
2,070

.'2,2&

2,230

Sept.

1,690
1,490
1,360
1,490
1 iQfl

1,560
1 ion
1,420
1,420
1,420

1,560
1,560
1,420
1 4on
2,230

2,740
2,400
2,070
1,910
1,910

2,740
4 190
4,190
4,830
5,050

5,050
5,050
4,830
4,400
3,980

. ;. .....

NOTE. Stage-discharge relation affected by ice Jan. 2-27, Feb. 9-11,1919, and rec. 5,1919, to Mar. 11, 
1920; discharge ascertained by means of gage heights, observer's notes, and weather records. Discharge 
interpolated on account of lack of gage readings, 1 eb. 19 and 20,1919. June 4 -7 and 21, and July 4-6,1920. 
Discharge estimated on account of lack of gage readings, Mar. 12,1920. Gage not read Aug. 6 to Sept. 
SO, 1920; bridge being repaired. Braced figures show mean discharge for periods indicated.
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MontMy discharge of Rock River at Lyndon, III., for the years ending Sept. 30, 1919 and
1920.

[Drainage area, 9,010 square miles.]

Month.

1918-19. 
October. ......................................

December .....................................

March.........................................
April..........................................
May...........................................

July...........................................
August ........................................
September. ....................................

The year ................................

1919-20.

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

2,230 
2,570 
3,250

4,830 
37,000 
9,000 

27,000 
4,610 
2,910 
5,500 
5,050

37,000

12,400 
20,500

36,200
27,000 
11,500 
8,750 
5,500 
2,910

Minimum.

802 
1,360 
1,420

1,420 
4,610 
4,610 
3,420 
2,070 
1,300 
1,490 
1,360

802

3,600 
3,980

10,600 
5,270 
3,420 
2,230 
2,070

Mean. '

1,400 
1,930 
2,380 
3,550 
3,300 

15,700 
7,400 

10,100 
3,860 
2,300 
2,490 
2,610

4,770

6,520 
8,160 
9,560 
3,200 
3,880 

21,300 
15,500 
7,290 
5,780 
3,810 
2,430

Per 
square 
mile.

0.155 
.214 
.264 
.394 
.366 

1.74 
.821 

1.12 
.428 
.255 
.276 
.290

.529

.724 

.906 
1.06 
.355 
.431 

2.36 
1.72 
.809 
.642 
.423 
.269

Run-off 
in inches.

0.18 
.24 
.30

 w .45 
.38 

-* 2.01 
.92 

. * 1-29
*: -;.$; 4g

.29 

.32 

.32

7.18

.S3 
1.01 
1.22 
.41 
.46 

2.72 
1.92 
.93 
.72 
.49 
.06

PECATONICA RIVER AT DILL, WIS.

LOCATION. In sec. 6, T. 1 N., K. 6 E., at Illinois Central Railroad bridge at Dill 
(Ramona post office), Green County, 1 mile*below junction of East and West 
branches of Pecatonica River and 9 miles above Illinois State line.

DRAINAGE AREA. 959 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

RECORDS AVAILABLE. February 9, 1914, to September 30, 1919, when station was 
discontinued.

GAGE. Chain gage fastened to downstream side of bridge; read by S. A. Frank. 
Prior to August 2,1916, vertical staff gage on left abutment.

DISCHARGE MEASUREMENTS. At low and medium stages made from downstream 
side of highway bridge about 400 feet above gage; during extremely high water 
considerable water overflows to left of highway bridge and measurements are made 
from railroad bridge to which gage is attached.

CHANNEL AND CONTROL. Bed composed of sand and mud; shifting. Banks medium 
high, and are overflowed at flood stages. Except during extreme flood stages all 
the water passes' under the railroad bridge to which the gage is fastened. There 

, is little fall in the river below the gage and no well-defined control.
EXTREMES OP DISCHARGE. Maximum stage recorded during year, 13.7 feet about 

noon March 17 (discharge, about 6,770 second-feet); minimum stage, 0.56 foot 
at 5 p. m. November 25 (discharge, about 166 second-feet).

1914-1919: Maximum stage recorded, 19.1 feet Mirch 27, 1916, determined 
from flood marks by leveling (discharge, about 13,100 second-feet); minimum 
stage, 0.56 foot November 25, 1918 (discharge, about 166 second-feet). '

ICE .-^Stage-discharge relation affected by ice.
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tion of dams at Argyle, on East Branch of Pecatonica River, 
and at Darlington, on West Branch of Pecatonica River, cause little if any diurnal 
fluctuation at gage.

ACCURACY. Stage-discharge relation not permanent; affected by ice. Two rating 
curves used, both poorly denned; one, applicable October 1 to March 11, was used 
directly, the other, applicable March 12 to September 30,was used directly except 
during periods March 12-20 and August 1 to September 30, during which indirect 
method for shifting channel was used. Daily discharge ascertained by applying 
mean daily.gage height to rating table except for periods during which indirect 
method for shifting .channel was used and except for periods during which stage- 
discharge relation was affected by ice, for which it was ascertained by applying to 
rating table mean daily gage height.corrected for ice effect by means of observer's 
notes and weather records. Open-water records fair; winter records subject to 
error.

Discharge measurements of Pecatonica River at Dill, Wis., during the year ending Sept. SO,
1919.

Date.

Oct. 8...
Dec. 10.. 
Mar. 18..

Made by 

S. B. Soul<5.. ........... 
.....do..................

Gage 
height.

Feet. 
0.79
2.71 

12.46

Dis 
charge.

Sec.-ft. 
204
703 

5,800

Date.

Mar. 22..
May 13.. 
Aug. 17..

Made by 

W. G.Hoyt............ 
.....do..................

Gage 
height.

Feet.
2.36
2.02 
1.21

Dis 
charge.

Sec.-ft. 
684
586 
321

Daily discharge, in second-feet, of Pecatonica River at Dill, Wis., for the year ending Sept.
30, 1919.

Day.

1..............
2.. ............
2..............
4. .............
5... ...........

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..!...........
31..............

Oct.

210
204
195
9fU
206

206
208
204
204
208

206
212
208
206
206

208
204
202
195
201

199
9fti
206
214
228

228
301
466
399
312
257

Nov.

234
238
240
238
236

230
234
257
246
244

228
220
212
218
222

230
236
246
268
257

234
216
202
183
167

180
202
205
290
290

Dec.

270
225
225
225
225

235
246
257
312
640

610
522
348
336
312

290
268
257
257
246

257
245
245
235
225

225
225
225
225
225

Jan.

215
205
195

' 190
190

190
190
190
190
195

195
205
215
225
225

225
235
235
245
245

255
268
324
360
386

438
466
412
386
386
336

Feb.

290,
245
225
215
205

195
190
190
190
190

190
205
290

1,200
1,600

1,200
805
440
425
386,

373i
399
438
360
290

270
255
245

Mar.

235
235
225
290
290

245
205
245
290
335

1,600
3,480
4,230
4,740
4,690

5,970
6.690
5,890
5.020
3,730

883
735
664
596
551

537
511
486
474
462
450

Apr.

426
414
414
414
414

426
537
809
809
883

920
630
565

' 551
630

698
772
735
698
664

, 630
630
630
630
565

537
486
486
474
474

May.

498
524
630
772
735

772
1,080
1,240
809
772

664
596
565
551
537

537
524
524
498
474

450
462
498
524
486

462
426
414
414
402
dIV)

June.

498
920

1.080
846
735

630
565
537
511
511

551
565
698
809
772

735
1.000
809
596
565

537
498
486
511
537

462
414
390
390
390

July.

378
367
356
356
450

664
450
390
390
565

524
378
378
367
438

367
356
335
335
335

335
325
345
345
323

335
316
356
367
356

1,240

Aug.

2,100
1.640
1,280
596
378

735
511
390
356
345

321.
292
345
367
345

335
316
314
323
304

414
462
325
312
288

295
286
288
287
288
290

Sept.

274
275

. 278
281
282

281
275
270
260
450

1,56ft
1.080
402
356
316

302
293
297
735

1,240

2,980
3,430
3,280
1,800
846

537
450
438
462
537

NOTE. Stage-discharge relation affected by ice Nov. 28 to Dec. 6, Dec. 22 to Jan. 21, Feb. 1-18, and 
Feb. 24 to Mar. 11.
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Monthly discharge of Pecatonica River at Dill, Wis.,for the year ending Sept. SO, 1919. 

[Drainaga area, 959 square miles.]

Month.

AprE... .......................................

June...........................................
July...........................................

Discharge in second-feet.

Maximum.

466 
290 
640 
466 

1,600 
6.690 

920 
1.240 
1,080 
1,240 
2,100 
3,430

6,690

Minimum.

195 
167 
225 
190 
ISO 
205 
414 
402 
390 
316 
286 
260

167

Mean.

229 
- 230 

286 
265 
411- 

1,770 
598 
588 
618 
414 
488 
809

560

Per 
square 
mile.

0.239 .240' 

.298 

.276 

.429 
1.85 
.624 
.613 
.644 
.432 
.509 
.844

.584

Run-off 
in inches.

0.28 
.27 
.34

2! 13 
.70 
.71 
,72 
.50 
.59 
.94

7.95

Days of deficiency in discharge of Pecatonica River at Dill, Wis.,for the years ending Sept.
SO, 1915-1919.

Discharge in second-feet.

175.............................
200.............................
225.............................
250.............................
275.............................
300.............................
325.............................
350...'..........................
375.............................
400.............................
425.............................
450. ............................
475.............................
500.............................
550.............................
600.............................
650.............................
800.............................
1,100...........................
1,600...........................
2,500...........................
4,000...........................
7,000...........................
10.000..........................
M/WO.... ......................

Days of deficient discharge.

1914-15

11 
21 
31 
52 
72 
75 
84 

117 
147 
167 
193 
226 
251 
269 
295 
329 
339 
348 
355 
365

741
6,590 
0245

1915-16

3 
9 

16 
35 
50 
59 
80 
93 

141 
200 
230 
277 
316 
334 
350 
356 
363 
364 
366

883 
13,100 

314

1916-37

36 
80 

115 
128 
149 
171 
199 
228 
263 
282 
297 
313 
322 
329 
336 
345 
353 
362 
365

558 
4.430 

260

1917-18

9 
50 

126 
161 
209 
248 
278 
297 
305 
308 
311 
311 
313 
315 
319 
320 
323 
328 
331 
344 
354 
365

586 
5,820 

182

1918-19

1
21 
74 

106 
125 
149 
165 
181 
195 
211 
225 
239 
250 
260 
280 
296 
307 
328 
341 
350 
353 
358 
365

560 
6,690 

167

Oct. 1. 1914, to 
Sept. 30, 1919.

Total
days.

 

l
30 

124 
243 
343 
469 
583 
668 
732 
806 
899 
984 

1,071 
l'l41 
1,259 
1,379 
1,448 
1,552 
1,650 
1,699 
1,748 
1,785 
1,823 
1,824 
1,826

Per cent 
of time.

0.1 
1.6 
6.8 

13.3 
18.8 
25.7 
31.9 
36.6 
40.1 
44.1 
49.2 
53.9 
58.7 
62.5 
69.0 
75.5 
79.3 
85.0 
90.4 
93.0 
95.7 
97.8 
99.8 
99.9 

100.0

Approximate.
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PECATONICA RIVER AT FREEPORT, ILL.

LOCATION. In sec. 32, T. 27 N., R. 8 E., at highway bridge at Hancock Avenue, half 
a mile east of Illinois Central Railroad station at Freeport, Stephenson County, 
and 2 miles above mouth of Yellow Creek.

DRAINAGE AREA. 1,330 square miles.
RECORDS AVAILABLE. September 11,1914, to September 30,1920.
GAGE. Chain gage attached to upstream side of bridge; read by W. C. Krueger.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Bed composed of sand and silt; probably shifting. Left 

bank of medium height and is overflowed during high water; at stages above 
about 16.0 feet part of the flow passes over left bank and through East Freeport.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919,17.6 feet at 4.30 p. m. March 16 (discharge, 10, OOd second-feet); minimum 
stage, 2.9 feet at 5.30 p.m. November 24 (discharge, 222 second-feet).

Maximum stage recorded during year ending September 30, 1920, 15.5 feet 
at 5 p. m. March 16 (discharge, 5,380 second-feet); minimum stage, 4.28 feet at 
7 a. m. September 20 (discharge, 425 second-feet).

1914-1919: Maximum stage recorded, 19.4 feet March 28, 1916 (discharge, 
17,000 second-feet); minimum discharge, 200 second-feet at 5 p. m. December 
14, 1917.

ICE. Stage-discharge relation affected by ice.
REGULATION. Operations at dam and power plant three-quarters of a mile upstream 

regulate flow past gage; only slight diurnal fluctuation is noticeable.
ACCURACY. Stage-discharge relation changed March 22, 1919, and again on May 

2,1919; seriously affected by ice. Three rating curves used during 1919 and 1920, 
all of which are revisions of old rating curve at low or medium stages; first curve, 
applicable October 1-18,1918, and March 23 to May 2,1919, is fairly well defined 
throughout; second curve, applicable, October 19, 1918, to March 22, 1919, is 
well defined between 552 and 6,260 second-feet; third curve, applicable May 
3, 1919, to September 30, 1920, is 'well defined between 350 and 7,000 second- 
feet and fairly well defined outside these limits. Gage read to hundredths twice 
daily. Daily discharge ascertained by applying mean daily gage height to rating 
table except for periods December 22, 1918, to January 20, 1919, February 7-10, 
1919, March 1-10, 1919, and December 1, 1919, to March 10, 1920, during which 
stage-discharge relation was affected by ice, for which mean discharge was ascer 
tained by means of gage heights, observer's notes, and weather records. Open 
water records good for medium and high stages, fair for low stages; winter records 
poor.

No discharge measurements were made at this station during year ending September 
30,1920.

Discharge measurdm$nts of Pec&tohica 'River at Freeport, III., during'the year ending
Sept. SO, 1919.

[Made by H. C. Beckman.]

Date.

Oct. 8
29

height.

Feet. 
3.48
5.42

Dis 
charge.

Sec.-ft. 
270
645

Date.

July 23-

Gage 
height.

Feet. 
6.24
4 no

Dis 
charge.

Sec.-ft. 
778
403
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Daily discharge, in second-feet, of Pecatoniea River at Freeport, III., for the years ending
Sept. SO, 1919 and 1920.

'" '' Bay. '

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............
10..............

n...... ........
12..............
13..............
M..... .........
V    ..... 

16..............
17..............
18..............
19..............
30..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
23..............
30..............
31..............

1919m 
1..............
2..............
3..............
4..............
5..............

'H....... .......
7.L..... .......
8..............
9..............
10..............

u....... .......
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29,.....;.......
30..............
Si..............

Oct.

256
243
270
345
330

285
300
285
256
270

285
300
270
300
285

270
270
270
290
304

304
290
290
376
361

318
376
735
612
612
552

3,240
3,240
2,260
1,440
3,060

3,670
3,670
3,590
2,570
1,650

1,360
1,190
1,090
990
965

990
965
965
915
890

870
830
810
810
81 ft

890
1,220
1,190
1 ion
1,190
3,520

Nov.

442
346
332
332
318

304
276
290
290
290

290
346
318
304
304

290
318
318
318
318

262
276
276
235
248

290
235
290
514
408

3,520
3,310
1,890
1,530
1,290

1,240
1,240
1,190
1,220
1,340

3,000
2,940
2,420
1,740
1,440

1,390
1,390
1,360
1,260
1,190

1,140
1,120
1,090
1,090
1,090

1,060
965
965
915
870

Dec.

361
318
OQA

276
276

Iftl
318
304
304
442

714
757
735
632
533

514
460
408
376
361

346

325

1

950

Jan.

300

315

304
318
346
392
442

514
552
632
714
735
672

940

700

Feb.

514
376
tfll
346
332

318

315

361
361
376

1,040
1,830

1,740
1,470
1,290
1,020
801

714
572
552
460
425

442
514
592

750

620

Mar.

535

3 7KA

3,450
4,000
4,180
4 660

8,790
8,790
7,770
7,090
5,660

4,180
2,020
1 140'985

935

835
835
700
680
660
600

850

2,420
3,450
4 460
4,360
4,270

5,250
5,120
4,660
3,910
3,450

2,820

2,100
i son
2 inn

4,180
4,560
4,360
4 460
4*000
3,520

Apr.

600
580
580
560
560

580
720

1,010
985

1,010

960
935
810
720
860

9RK
1,080
1,060
935
835

785
810

1,470
1,410
1,080

785
700
680
660
660

2,820
2,300
2,020
2,140
2,020

1,830
1,770
1,680
1,620
1,470

1,320
1,240
1,220
1,190
1,160

1,140
1 140
1^120
1,090
1,320

2,260
2,820
2,520
2,420
2 OQA

2,300
2,180
2,060
1,920
1,620

May.

640
700

1,500
3,240
2,720

1,560
1,360
1,860
1,650
1,190

1,040
940
870
850
810

770
770
790
750
730

650
650
650
730
730

670
650
650
630
570
550

1,470
1,440
l',420
1,340
1,160

1,090
1,140
870
850
830

850
1,140
1,160
1,140
1,040

990
940

1,060
1,090
1,060

1,040
1 140
1^440
1,470
1 ion

1,120
990
915
QQA

850
850

June.

670
850

1,220
1,190
1,020

890
810
810
790
810

810
870
850
790
940

915
940

1,090
965
830

790
710
630
630
670

670
630
570
550
530

850
1,160
1,560
1,290
990

890
870
850
870
850

810
790
770
750

1,060

1,680
1,800
1,620
1,420
1,160

990
940
965

1,020
990

810
750
750
7CA

850

July.

510
490
490
470
530

570
570
550
510
610

750
630
510
470
965

650
530
375
420

. 435

420
420
405
405
405

435
420
420
435
435

1,190

810
810
730
730
710

690
710
750
810
915

730
690
670
670
650

650
610
610
590
590

590
590
590
570
550

550
530
510
AQ(\

490
530

Aug.

1,680
1,620
1,530
1,290
790

670
890;
690
570
470

450
450
450
470
450

435
450
45Q
450
450

450
490
470
435
390

420
390
360
360
375
390

510
450
450
435
490

510
530
530
530
530

490
510
530
570
690

550
530
510
490
550

630
630
650
650550'

510
510
490
con

550
570

Sept.

349
345
345
345
345

345
345
345
345
33f

, 610
1,240
940
570
450

450
390
435
570

1,140

2,380
2,940
3,180
3,240
2,260

1,140
790
670
730
990

570
510
490
490
490

1,090
. 870

870
590
590

610
590
550
530
490

490
49Q
47C
470
450

470
470
450
450
4.V\

490
550
490
470
450

NOTE. Braced figures show msan discharge for periois indicated.
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Monthly dieckarip of Pvufonica Rwet> at Freeport, 111., f&r the §r*or* ending Sept. $6,
1919 and 19%&.

[Drainage area, 1,330 sjuare miles.]

Month.

1948-M). 
October......... ..............................
November .....................................

February ......................................

April..........................................
May...........................................
June...........................................
July...........................................

1919-20. 
October. ......................................

March.........................................
April ..........................................
May...........................................
June. ........................................ ̂ .
July. ..........................................

The year ................................

Discharge in seeOB&teet, , .

Maximum.

735 
514
75? 
735 

1,838
8 7Qft

1.470 
3,240 
1.220 
1,100
1,680 
3,240

8,790

3,670 
3,520

5,250
2,820 
1,470 
1.806 

916 
6r,0 

1,090

5,250

Minimum.

343 
235 
276

5W 
559 
530 
375 
360 
330

235

810 
870

1,090 
830 
750 
490 
435 
450

435

Mean.

389 
313 
396 
380 
646 

2.490 
847 

1,030 
815 
530 
620 
952

781

1,680 
1,540 

950 
870 
710 

2,780 
1,800 
1 100 
1,030 

649 
534 
548

1,180

Per 
square 
toiJ4.

0.255 
.288 
.2ft8 
.286 
,483 

1.87 
.637 
.774 
.6J3 
.308 
.466 
.716

.587

1.26 
1.16 
.714
.654 
.534 

2.09 
1.35 
.827 
.775 
.488 
.402 
.412

.887

Run-off 
tetmekes.

0.29 
.26 
.34 
.33 
.50 

2.16 
.71 
.89 
.68 
.46 
.54 
.80

7.96

1.45 
1.29 
.82 
.75 
.58 

2.41 
1.51 
.95 
.86 
.56 
.46 
.46

12.10

S1TGAR RIVER NEAR BRODHEAD, WIS.

LOCATION. In sec. 26, T. 2 N., E. 9 E., at highway bridge 2 miles southwest of Brod- 
head, Green County, and 12 miles above Illinois State line. Jordan Creek enters 
from right 2 miles below station, and Little Jordan Creek, also from right, 4 miles 
above.

DRAINAGE AREA. 529 square miles (measured on map issued by Wisconsin Geological 
and Natural History Survey, edition of 1911; scale, 1 inch=6 miles).

BBCORDS AVAILABLE. February 7, 1914, to September 30, 1920.
GAGE. Chain gage attached to upstream side of bridge; read by Arthur Christensen.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge or by wading.
OHANNEL AND CONTROL. Bed composed of sand and gravel. Control not well defined. 

Eight bank of medium height; seldom overflowed; left bank at gage is over 
flowed at stage of approximately 6.8 feet on gage.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 8.7 feet at 8.30 a. m. March 17 (discharge, about 6,380 second-feet); 
minimum discharge, about 60 second-feet at 6.30 p. m. September 7 (gage height, 
0.90 foot).

Maximum stage recorded during year ending September 30, 1920, 6.35 feet at 
8.30 a. m. October 6 (discharge, 2,520 second-feet); minimum discharge esti 

mated 125 second-feet January 4 (stage-discharge relation affected by ice).
1914-1920: Maximum stage recorded, 11.4 feet September 13, 1915 (discharge, 

about 13,000 second-fee,!); minimum stage recorded, 0.7 foot at 5 a. m. September 
8, 1918.(discharge, determined,from extension of rating curve, about 54 second- 
feet); water was undoubtedly being held at dam at Brodhjead. 

105708 23  18



188 SURFACE WATER SUPPLY, 1919-1920, PART V.

REGULATION. Operation of a power plant at Brodhead, 2 miles above station causes 
slight fluctuation at gage during low water, but the pondage is small and monthly 
discharge represents very nearly the natural flow. There are two plants farther 
upstream, but their operation probably has no effect on discharge at the gage.

ACCURACY. Stage-discharge relations changed rduring , high .water of March, 1919; 
seriously affected by ice. Rating curve used October 1,1918, to March 21, 1919, 
fairly well defined between 108 and 4,500 second-feet; curve used March 22,1919, 
to September 30, 1920, fairly well defined between 80 and 510 second-feet, poorly 
defined outside these limits. Gage read to quarter-tenths twice daily. Daily 
discharge z ..certained by applying mean daily gage height to rating table except 
for period March 14-21,1919, when indirect method for shifting channel was used, 
and except for periods, January 2-19, February 4-12, March 1-8,1919, and Novem 
ber 28,1919, to March 10,1920, during which stage-discharge relation was affected 
by ice, for which daily discharge was ascertained by applying to rating table mean 
daily gage height corrected for ice effect by means of discharge measurements, 
observer's notes, and weather records. Open-water records fair; winter records 
poor for 1919 and fair for 1920.

Discharge measurements of. Sugar Ri^ssr near Brodhead, Wis., during the, years,ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 7
Dec. 10

1919.
Mar. 18

22
May 13
Aug. 17

Made by 

S. B.Soulfi.............

.....do.................

.....do..................
W.G.Hoyt... .........
.....do..................

Gage 
height.

Feet. 
1.49
1.56

6.38
2.34
1.86
1.11

Dis 
charge.

Sec.-ft.
99Q

242

2.820
450
OOe

102

Date.

1919.

1920.

Feb. 25o
May 30

Made by 

W.G.Hoyt............

.....do..................
s. B. souie.. ...........
W.G.Hoyt............
S. B.Soule1 ..... ........

Gage 
height.

Feet. 
2.79

2.56
2.35
1.85
1.37

Dis 
charge.

Sec.-ft. 
268

225.
249
298
171

Complete ice cover at control and measuring section.
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Daily discharge, in second-feet, of Sugar River near Brodhead, Wis., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
I.............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............
10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28...............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4... ...........
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

210
150
222
210
210

124
197
162
150
197

197
222
150
173
173

185
222
262
222
150

185
197
222
262
185

235
276
440
510
405
276

750
930
840

-885
2,360

2,420
1,520
1,020

710
491

472
352
402
368
368

368
402
436
321
368

QO1

336
336
336
352

436
630
4Q1
419
436
840

Nov

235
197
197
248
235

235
210
210
210
173

210
197
222
222
222

210
197
222
222
235

222
197
222
173
197

210
235
84
162
f)AQ

1,520
1,410
930
590
436

419
436
472
402
630

795
930
7cn

590
510

352
402
402
385
385

Af)0

368
352
402
368

368
306
305
305
220

Dec

185
235
210
306
210

222
222
222
197
222

276
405
338
306
248

262
222
248
248
222

248
173
276
248
222

222
248
248
173
O99
248

305
305
305
305
305

290
210
290
oon
9Qfl

290
275
275
185
97 E

270
235
250
250
250

91 n
275
260
275
275

275
ocn

250
oen

275
260

Jan

197
195
195
195
130

195
195
195
195
195

195
150
220
220
220

220
220
220
150
222

197
222
222
222
248

248
291
338
248
222
222

250
250
210
125
275

220
220
235
260
97 «;

180
235
oen

275

250
290
190
260
oofl

97"!
oofl
275
9VI
185

305
305
305
OQA

320
370

Feb

222
197
222
220
210

210
195
195
130
175

175
175
185
262
740

660
405
322
197
235

. 210
248
162
210
276

306
276
276

260
320
320
335
350

350
350
305
335
305

370
220
335
320
175

220
250
260
290
250

220
210
260
260
250

250
250
OCA

Mar.

275
195
250
250
250

250
250
250
146
210

875
1,060
1,240
1,590
1,920

3,900
6,090
2,490
1,340
875

545
454
385
402
368

385
368
336
306
262
321

250
250
250
250
260

260
290
305
335
370

840
2,120
2,360
2,000
1,820

1,700
1 460
1,160
885
670

630
670
630
670
840

2,180
2,360
1,410
1,260
975
795

1 
Apr

306
276
306
306
321

248
336
352
402'510

472
402
321
385
436

550
590
590
510
336

402
385
321
306
306

248
235
306
291
306

630
710
385
670
510

510
419
419
41\9
402

402
419
419
402
4.1 Q

454
419
368
436
840

1,110
1,160
930
590
454

472
510;
590
550
550

May

291
276
336
710
795

710
590
550
590
472

321
336
306
306
291

336
321
209
291
291

262
262
248
248
196

276
262
248
235

262

550
510
510
402
368

352
352
352
321
336

352
352
402
368
336

306
336
336
385
385

368
352
385
436
590

402
qoe .

321
291
276
306

June

196
336
352
368
385

306
306
235
336
291

248
352
419
419
291

336
321
291
291
276

248
235
276
276
248

235
262
248
158
209

306
336
402
368
306

262
291
291
306
276

291
276
235
402
550

795
1,110
1,060
1,160
930

491
436
436
472
385

368
306
291
352
336

July

248
222
222
196
235

183
262
321
291
222

306
276
175
209
248

209
222
209
191
165

156
222
248
196
196

180
173
191
196
191
222

336
291
291
262
276

321
321
336
336
336

306
321
306
276
276

262
276
222
248
248

276
248
262
235
191

248
222
235
222
222
235

Aug

402
491
550
336
276

306
385
321
235
209

222
276
248
235
235

209
148
222
222
175

222
235
235
136
222

248
222
248
222
170
98

180
235
248
235
183

188
183
209
948
235

209
235
276
291
276

276
248
235
222
209

248
209
306
248
222

248
248
235
209
248
209

Sept.

209
132
113
151
186

183
80
180
196
196

191
306
276
158
222

222
235
222
248
336

550
1,410
1,580
1,020
479

352
276
209
321
472

235
222
222
196
196

248
248

235
235

222
186
222
235
235

235
222
180
156
186

175
209
209
191
175

170
222
209
183
196
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Monthly discharge of Sugar River near Brodhead, Wis., far the yean ending Sept. SO,
1919 and 19m.

[Drainage area, 529 square mites.]

Month.

1918-19.

March .........................................
April..........................................
May...........................................

July...........................................

The year ................................

1919-20.

N ovember. ....................................

March .........................................
April..........................................
May...........................................

July...........................................

September... ..................................

Discharge in sectmd-feet.

Maximum.

510 
248 
405 
338 
740 

6,090 
590 
795 
419 
321 
550 

1,580

6,090

2.420 
1.520 

305 
370 
370 

2,360 
1.160 

590 
1,160 

336 
30S 
248

Minimum.

124 
84 

173 
130 
130 
146 
235 
196 
158 
156 
98 
80

80

321 
220 
185 
125 
175 
250 
368 
276 
235 
191 
180 
156

Mean.

225 
209 
243 
213 
261 
898 
369 
356 
292 
219 
257 
357

326

668 
538 
268 
256 
280 
976 
552 
377 
451 
272 
234 
209

2,420 | 125 j 425

Per 
square 
mile.

0.425 
.395 
.459 
.403 
.493 

1.70 
.698 
.673 
.552 
.414 
.486 
.675

. 616

1.26 
1.02 
.507
.484 
.529 

1.84 
1.04 
.713 
.871 
.514 
.442 
.395

.803

Run-ofl 
in inches.

0.49 
.44 
.53 
.46
.51 

1.9$ 
.78 
.78 
.62 
.48 
.56 
.75

8.36

1.45 
1.14 
.58 
.56 
.57 

2.12 
1.16 
.82 
.97 
.59 
.51 
.44

10.91

Days of deficiency in discharge of Sugar River near Brodhead, Wis., for the years ending
Sept. 30, 1915-1920.

Discharge in second-feet.

60............................
70............................
85............................
100...........................
120...........................
140...........................
160...........................
180...........................
200...........................
220...........................
240...........................
260...........................
280...........................
300...........................
325...........................
350...........................
400...........................
500... ........................
700...........................
1,000.........................
1,500.........................
2,500.........................
5,000.........................
9,000.........................

Mean discharge (sec.-ft.). .....

Minimum (sec.-ft.) ...........

Days of deficient discharge.

1914-15

0 
1 
1 

28 
30 
44 
57 
99 

128 
154 
197 
229 
239 
264 
291 
321 
342 
348 
358 
364 
365

464 
8,600 

108

1915-16

0 
2 
2 

10 
32 
57 
93 

110 
139 

'177 
234 
286 
323 
345 
354 
360 
364 
366

498 
6,090 

168

1916-17

0 
1 
1 
3 

14 
47 
84 
89 
94 

128 
158 
208 
228 
256 
369 
287 
316 
334 
347 
359 
364 
365

356 
2,710

85

1917-18

0 
1 
4 
8 

16 
31 
48 
67 

106 
133 
176 
203 
242 
262 
286 
292 
309 
320 
329 
340 
348 
360 
365

388 
4,350 

70

1918-19

0 
2 
3 
4 
9 

20 
40 
87 

119 
185 
221 
251 
262 
291 
304 
317 
335 
348 
354 
359 
363 
364 
365

326 
6,090 

80

1919-20

0 
1 
2 
6 

23 
36 
75 

111 
150 
169 
203 
221 
259 
300 
324 
344 
355 
366

425 
2,420 

125

Oct. 1, 1914, to 
Sept. 30, 1920.

Total 
days.

0 
1 
7 

12 
24 
56 

145 
229 
351 
449 
695 
878 

1,098 
1,228 
1,404 
1,502 
1,670 
1,848 
1,979 
2,072 
2,123 
2,171 
2,188 
2,192

Per cent 
of time.

0.0 
.1 
.3 
.5 

1.1 
2.6 
6.6 

10.5 
16.0 
20.5 
31.7 
40.1 
50.1 
56.0 
64.1 
68.5 
76.2 
84.3 
90. » 
94.5 
96.9 
99.0 
9t.8 

100.0
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IOWA RIVER AT MARSHAIATOWN, IOWA.

LOCATION. In sec. 23, T. 84 N., R. 18 W., at Third Avenue Mghway bridge, 1 mile 
north of Marshalltown, Marshall County, and 1 mile below site of old gaging 
station. Asher Creek enters from left 1 mile above station, Burnett Creek from 
Feft 1 mile below, and Linn Creek from right 2**aile& below.

DRAINAGE ABEA. 1,380 square miles (measured on map issued by United Stages 
Geological Survey; scale, 1 to 500,000).

REcombs AVAILABLE. May 21,~1916, to (September 30, 1920, February.23, J^OS, to 
August 8,1903, from old site 1 mile above present station.

GAGE. Chain gage attached to downstream handrail of bridge, 60 feet from right 
pier; read by B. S. Beehrle.

DISCHARGE MEASUREMENTS. Made from bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand; subject to shift. Banks subject to, 

overflow, the left bank at stages above 13 feet.
EXTREMES OP DISCHARGE. Maximum stage recorded during the year ending Sep 

tember 3d, 1919,12.74 feet at 12.10 p. m. March 17 (discharge, 7,030 second-feet); 
minimum stage, 2.00 feet at 12.30 p. m. September 13 (discharge, 80 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 12.35 feet 
October 6 (discharge, 6,450 second-feet); minimum discharge, estimated 130 
second-feet February 19, 21, 26, and 27 (stage-discharge relation affected by ice). 

1915-1920: Maximum stage recorded, 17.74 feet June 4, 1918 (discharge, 42,000 
second-feet); minimum stage, 1.86 feet November 24, 1917 (discharge, about.2 
second-feet).

ICE. Stage-discharge relation affected by ice for short periods during extremely cold 
weather.

REGULATION. Operation of a power plant at Eldora about 25 miles upstream causes 
slight diurnal fluctuation at gage during periods of low water.

ACCURACY. Stage-discharge relation practically permanent for medium and high 
stages; changed for low stages during ice break-up in March,, 1920; seriously 
affected by ice. Rating curve used October 1, 1918, to March 5, 1920, well 
defined throughout; curve used March 6 to September 30,1920, is a revision of 
former curve at low-water end and is well defined throughout. Gage read to hun- 
dredthsonce daily or oftener during floods, except August 22 to November 5,1919, 
when bridge was being repaired, during which period observations were discon 
tinued from August 22 to September 7, and readings were obtained from a tem 
porary gage September 8 to November 5. Daily discharge ascertained by apply 
ing daily gage height to rating table except as indicated in footnote to tables of 
daily discharge. Open-water records good; winter records fair.

Discharge tm&teurements.of Iowa River at Marshalltown, Iowa, during the years ending
Sept. 30,1919 and 1SZO.

Date.

1918. 
Oct. 15

1919. 
Mar. 21
May 16

July 21
Sept. 8
Dec. 12a

Made by 

R.H. Bolster... .......

.....do..................

.....do..................

.....do...............
  -* -"-- --

Gage 
height.

Feet.. 
2.58

6.50
5.02
«,12
2.83
2.05
3.B2

Dis 
charge.

See.-ft. 
159

1,«W
1,260
1,810

238
84.2

373

Date.

1920.

29o
Mar. 3«

15
May 216

Made by 

.....do...................

.....do.................. 

.....do..................

.....do..................

.....do..................

Gage 
height,

Feet.   
3. 11
3.10
4.57 
8.00
5.37
2.51

Dis 
charge.

Secjt. 
343
175
9*5

2,810
1,880

212

Measurement made £bfough ioe. & .Measurement made from Jooat.
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Daily discharge, in second-feet, of Iowa River at Marshalltown, Iowa, Jar the years ending
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1........ ......
2..............
3..............
4..............
5..............

6..............
7..............
0

9;::::::::::?::
10..............

11..............
12.............
13............
14............
15.............

16.............
17......... ...
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25..............

26..............
27............ .
28..............
29..............
30.............
31..........

1919-20. 
1..............
2..............
3..............
4............
5..............

6..............
7..............
8..............
9.............

10..............

11.........
12..............
13..............
14..............
15..............

16..............
17.........
18..............
19..............
20..............

21.............
22..............
23..............
24..............
25..............

26..............
27..............
28.............
29..............
30..............
31..............

Oct.

168
146
146
146
146

129
126
136
133
126

131
129
133
146
156

146
137
146
146
136

133
137
146
146
133

146
168
265
512
670
882

228
195
838

1.120
1,320

4,870
1,540

710
670
550

512
471
436
360
311

322
303

265
216

228
210
195
180
512

417
284
216
265
303
474

Nov.

838
882
838
752
882

590
550
512
436
474

512
512
455
455
455

455
455
474
512
670

794
882
838
752
512

455
436
3tl
265
265

710
550
474
417
360

322
322
281

2,520
2,960

3,990
2,180
1,910
1,470
1,070

1,070
974
882
838
838

7 co

670
670
710
670

COA

265

280

Dec.

341
303
417
417
379

379
398
417
436
670

710
838
974

1,020
1,020

1,020
974
928
838
794

710
710
670
512
455

417
?n
216
210
260
280

380
3603''0
320
280

210
260
280
300
300.

360
380
380
380
360

sin
320
son
260
9Rfi

OAA

300

320
qin

3M)
360
3 in
310
q/m

360

Jan.

280
280
320
320
320

340
3<0
3'0
320
340

340
3<0
320
320
322

360
398
398
398
379

360
379
379
398
436

474
512
512
512
455
398

300
280
260
260
260

210
2802'0
220
200

190
200
2 tO
220
260

220
OAfl

200 ,
190

180
170
170 !
160 i
160 I

1 
180
190
190
180
180
IRn

Feb.

417
436
436
341
210

2402'0
260
320
310

320
320
qflfi

1,020
928

838
1,220
1,320
1,590
1,470

1,590
1,170

974
882
455

398
?7Q
322

180
180
170
170
180

190
190
180
180
170

170
140
140
140
140

iin
140
1^0

110

iqn

140
140
140

130
130
140
140

Mar.

265
360
400
380
400

360
380
400
420
436

512
590
590
670
928

5,060
6,670
3,990
3,300
3,180

3,120
2,680
2,620
1,800
1,610

1,470
1,370
1,320
1,270
1,170
1,120

150
170

2,000
1,700

1,610
1 Oftfl

1,120
1,460
2,300

2 A9ft
3 l°fl
3,010
2 0 ffl

2 7,lfl

2,460
2,020
1,760
2,180
2,020

1,910
1,760
i 9£n
1,310
1 460

2 900
3' 420
2,740
2,300
2 ton

1 660'

Apr.

1,070
1,070

882
882
882

838
838

1,070
1,910
2,960

3,490
5,060
5,500
6,110
5,860

5,860
5,730
5,500
5,060
3,810

3,300
2,620
3,000
3,000
2,080

1,910
1,740
1,610
1,420
1,470

1,710
2,180
1,710
1,610
1,260

1,080
1,030

940
940
850

850
850
810
850
810

985
1,120

QOC

895
1,410

1,760
1 860
l'810
1,760
1,710

1,660
1,610
1,760
1,710
i Qfin

May.

1,690
1,910
2,020
3,060
3,840

2,840
2,570
2,350
2,400
2,520

2,180
2,130
1,420
1,320
1,220

1,120
1,020

974
882
794

752
752
710
670
670

590
ion
512
512
474
455

2,350
2,180
2,080
1,760
1,560

1,360
1,210
1 080'985

895

850
2,020
2,790
2,570
2,180

1,960
1,860
1,710
2,020
1,560

1 360
1,'460
1 460
1^460
1,360

1,310
1,460
1,260
1,160
1,030

oe/i

June.

455
882

1,470
1, 740
1,640

1,740
1,7-10
1,740
1,740
2,180

3,000
2,520
2,130
2,180
2,130

2,020
3,010
2,350
2,130
2,570

2,460
2,210
2,020
2,520
2,350

1,800
1,270

710
794
752

730
850
730
650
650

650
570
570
530
490

455
420
385
350
385

420
402
<*tm
332
530

730
650
570
472
455

332
285
385
385

July.

670
590
512
474
474

417
398
360
360

1,540

630
455
417
379
3j)3

284
216
246
265
256

228
180
180
168
156

146

134
129
127
130

350
438
530
570
985

985
985

1,030
895
985

940
1,080
1,160
1,210
1,120

985
1,210
1,160

985
895

1,080
1,030

ocn

690
570

AKK

385
qcn

350
285
255

Aug.

131
129
168
156
113

133
156
122
119
116

111
108
417
156
126

122
111
113
111
108

106
101
102
100
100

96
OS

96
94
94
92

2*2
230
218
205
285

350
270
2 0

285
230

205
205
218
212
218

218
185
185
175
165

402
650
455
650
895

985
985
940
850
650
402

Sept.

88
Qfl
84
82
86

88
90
on
95
93

90
81
80
or

88

Q«;
103
228
550
CKA

341
180
l?n
121
100

98
95
QQ

91
?ii

438
438
d ii
472
490

490

don
1,960
2,960

2,180
2 AOA

1,960
1 QAA
1,560

1,460
1,410
1,160

850
730

con
s;?n
530
570
490

4Qrt
4?2
ifn
455
455

NOTE. Stage-discharge relation affected by ice Dec. 29.1918, to Jan. 14,1919, Feb. 6-13, Mar. 2-9,1919, 
and Nov. 28, 1919, to Mar. 5, 1920: discharge ascertained by means of gage heights, discharge measure 
ments, observer's notes, and weather records. Observations discontinued on account of bridge being 
repaired, Aug. 22 to Sept. 7, 1919; discharge ascertained by comparison with flow of Iowa River at Iowa 
City, Shellrock River near Clarksville, and Raccoon River at Van Meter. Mean discharge for days of 
sudden change in stage, was ascertained by integrating a hydrography several gage readings obtained 
during such days. ,
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Monthly discharge of Iowa River at Marshalltown, Iowa, for the years ending Sept. 30,
1919 and 1920.

[Drainage area, 1,380 square miles.]

Month.

Discharge in second-feet.

Maximum. Mean.
Per 

square 
mile.

Run-off
in 

inches.

1918-19. 
October....................................
November..................................... 882
December..................................... 1,020
January....................................... 512
February...................................... 1,590
March......................................... 6,670
April.......................................... 6,110
May........................................... 3,840
June........................................... 3,010
July........................................... 1,540
August........................................ 417
September..................................... 550

The year.............................

1919-20.
October.......................i............... 4,870
November..................................... 3,990
December..................................... 380
January....................................... 300
February...................................... 190
March......................................... 3,420
April.......................................... 2,180
May........................................... 2,790
June........................................... 850
July........................................... 1,210
August........................................
September..................................... 2,

The year................................ 4,870

126
265
240
280
210
265
838
455
455
127
92
80

198
575
584
374
671

1,580
2,890
1,450
1,880

355
126
148

0.143
.417
.423
.271
.486

1.14
2.09
1.05
1.36
.257
.091
.107

80 .651

180
260
240
160
130
150
810
850
285
255
165

610
977
326
214
153

1,910
1,350
1,590

504
800
401

.442

.708

.236

.155

.111
1.38
.978

1.15
.365
.580
.291
.700

130 819

0.16
.47
.49
.31
.51

1.31
2.33
1.21
1.52
.30
.10
.12

8.83

.51

.79

.27

.18

.12
1.59
1.09
1.33
.41
.67
.34
.78

8.08

IOWA RIVER AT IOWA CITY, IOWA.

LOCATION. In sec. 15, T. 79 N., E. 6 W., at highway bridge 500 feet below Chicago,
Eock Island & Pacific Eailway main-line bridge in Iowa City, Johnson County,.
three-quarters of a mile below Iowa State University's power plant, and three
quarters of a mile downstream from old station, which was at county highway
bridge a short distance above dam. 

DRAINAGE AREA. 3,140 square miles (measured on map issued by United States
Geological Survey; scale, 1 to 500,000). 

EECORDS AVAILABLE. October 30, 1913, to September 30, 1920; June 1, 1903, to
July 21, 1906, from gaging station three-quarters of a mile upstream. 

GAGE. Chain gage attached to upstream handrail of bridge about 40 feet from left
pier of first span from left bank; read by Albert postal. 

DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached or from
a boat about 1,000 feet downstream from bridge. 

CHANNEL AND CONTROL. Bed composed of sand; shifting. Eight bank high and
not subject to overflow; left bank subject to overflow at ordinary high stages under
a pile trestle approach to the bridge and at extreme high stages beyond left end
of the approach also.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 11.6 feet at 9.40 a. m. May 7 (discharge, 12,800 second-feet); minimum 
stage; 0.38 foot at 1.30 p. m. September 13 (discharge, 79 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.3 feet 
March 17 and 18 (discharge, 8,130 second-feet); minimum stage, 0.60 foot August 
17 (discharge, 280 second-feet).

1903-1806 and 1913-1920: Maximum stage recorded, 19.4& feet June 7, 1918 
(discharge, 36,200 second-feet); minimum discharge about 10 second-feet Decem 
ber 26, 1916.

ICE. Stage-discharge relation affected by ice, observations discontinued during 
periods of ice effect.

REGULATION. Considerable diurnal fluctuation is caused at low stages, owing to 
operation of power plant above station.

ACCURACY. Stage-discharge relation changed during flood of early October, 1919; 
affected by ice. Two well defined rating curves used; one is applicable 
October 1,1918, to September 30, 1919, and the other, which is a revision of the 
former curve below gage height 8.6 feet (discharge, 7,080 second-feet) is appli 
cable October 1,1919, to September 30, 1920. Gage read to hundredths once 
daily except during frozen periods, January 1-21. 1919, and December 16, 1919, 
to January 29,1920. Daily discharge ascertained by applying daily gage height 
to rating table except as indicated in footnote to tables of daily discharge. 
Open-water records good except for low-water periods during which consider 
able diurnal fluctuation occurred, for which they are fair; winter records fair.

Discharge measurements of Iowa River at Iowa City, Iowa, during the years ending 
- Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 11

191S. 
Mar. 21
May 9
Sept. 12

Made by 

R. H. Bolster. .........
E. D. Burchard. .......
.....do.................

Gage 
height.

feet. 
1.17

8.98
10.30

.60

Dis 
charge.

Sec.-ft. 
267

7,560
9.960

162

Date.

1919. 
Nov. 17

1S20. 
Jan. 30a
May 25
Aug. 7

Made by 

E. D. Burchard. ........

.....do.................

.....do.................

.....do.. ...............

Gage 
freight.

Feet. 
5.80

2.26
6.41
1.36

Dis 
charge.

Sec.-ft. 
4,160

579
4,960

643

Measurement made through ice.
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discharge, in second-feet, of Iowa River at Iowa City, Iowa,f&r the years ending 
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1.............
2.............
3.............
4.............
5.............

6.............
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14
16....:..,.....

16.............
17.............
18.............
W.............
20.............

21.............
22.............
23.............
34.............
26.............

26.............
27.............
28.............
29.............
80.............
81.............

1919-20. 
1. ............
2.............
3.............
4.............
5.............

..............
7.......... .
8.............
9.............

10.............

11.............
12.............
13.............
14............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

372
345
818
318
318

318
318
318
262
235

208
318
345
318
318

318
362
290
318
372

345
290
290
318
235

208
430
262
372
640
640

1,210
3,020
4.000
4,360
3,940

2, mo
3,820
4.270
4.870
3,460

2,520
2,260
1.940
1,710
1,640

1,640
1,490
1,420
1,350
1,280

1,280
1,210
1,210
1,080
1,210

1,210
1,280
1,210
1,280
1,350
1,350

Nov.

580
610
680
640
770

980
910
910
840
705

770
705
705
640
770

640
580
640
610
840

705
705
705
705
640

640
610
640
640
610

1,560
1,860
2,260
1,780
1,710

1,780
1,640
1,490
1,780
3,110

5,210
4,920
6,570
5,900
 6,000

5, 120
4,000
3,460
8,110
3,020

2,860
2,770
2,520
2,430
2,430

2,180
2,200
2,000
1,900
1,600

Dec.

640
580
610
640
610

640
705
$40
910
840

980
WO

1,050
1,050

980

1,050
1,050
1,120
1,190
1,260

1,360
1,490
1,900
1,490

705

580
«10
580 550
550
600

1,500
1,300
1,100
1,100
1,100

1,100
1,200
1,200
1,300
1,400

1,300
1,300
1,300
1,300
1,260

1,200
1,200
1,100
1,100
1,100

1,100
1,100
1,100
1,100
1,100

1,100
1,100
1,100
1,100
1,100
1,100

Jan.  

600
650
650
500
420

650
650
650
650
700

700
500
700
650
650

700
700
650
550
650

750
980

1,050
1,190
1,190

1,050
1,120
1,190
1,190
1,120
1,060

1,100
1,000

950
900
850

850
800
800
800
800

850
850
850
850
850

850
850
800
800
750

700
700
700
650
650

600
600
600
600
600
600

Feb.

1,050
980
706
640
580

550
400
550
S20
550

580
640

1,120
1,820
1,730

1,900
1,650
1,490
1,490
1,659

1,730
1,980
1,820
1,980
1,820

1,050
910
770

600
550
600
600
600

600
650
550
600
850

900
900
950
900
850

800
800
700
650
650

600
600
550
600
550

550
600
600
600

Mar.

610
262
980

1,490
1,340

1,190
1,260
1,410
1,490
2,340

2,880
5,430
4,060
3,330
3,240

8,820
6,800
6,800
8,470
9,000

7,660
6,800
6,800
5,900
5,050

4,300
3,670
3,490
3,130
3,040
2,830

600
700
800

1,000
1,400

1,900
2,800
2,600
2,600
2,400

2,400
2,200
2,400
2,800
3,200

7,380
8,130
8,130
6,330
5,120

4,540
4,360
4,180
4,000
6,000

7,660
6,330
6,450
6,820
6,820
6,110

Apr.

2,680
2,600
2,430
2,430
2,430

2,340
2,340
2,340
2,430
3,400

3,850
4 120
4,210
4,760
4,950

5,350
5,780
6,260
6,520
6,940

6,660
6,390
7,270
6,800
6,260

6,520
7,510
7,080
5,450
4,660

6,000
6,820
5,600
5,500
5,120

4,450
3,550
3,370
3,280
2,940

2,880
2,680
2,680
2,600
2,600

2,520
2,600
2,680
3,640
4,830

4,920
5,600
6,330
6,110
4,920

4,270
4,360
4,360
4,540
4,640

May.

4,570
4,210
7,380
8,300
7,220

7,810
12,800
12,500
10,200
10,400

9,750
6,520
5,150
4,660
4,300

3,760
3,580
3,130
2,860
2,860

2,270
2,680
2,430
2,340
2,180

2,100
2,020
1,780
1,780
1,780
1,620

4,360
4,270
4,270
4,270
4,180

3,910
3,730
3,280
3,020
2,860

2,680
3,910
5,400
5,500
6,000

6,450
6,330
5,700
5,120
4,450

4,360
4,180
3,820
3,910
4,640

4,540
3,640
2,940
2,940
2,770
2,680

June.

1,780
4,760
4,210
5,670
6,520

6,940
6,940
6,800
6,940
6,140

4,950
5,050
5,560
5,050
4,390

4,210
4,570
4,390
4,390
4,480

4,210
3,850
3,850
4,660
5,350

4,950
5,050
5,050
3,400
2,680

2,520
2,520
2,680
2,260
2,180

1,940
2,020
2,100
2,020
1,860

1,710
1,420
1,350
1,350
1,280

1,216
1,140
1,140
1,140
1,080

1,080
1,140
1,140
1,210
1,280

1,280
1,140
1,010
1,140
1,140

July.

2,430
2,100
2,020
1,780
2,100

1,940
1,780
1,860
1,480
1,340

1,340
1,480
1,480
1,700
1,410

1,270
1,200
1,140
1,140

810

1,070
660
810
690
780

810
630
660
600
630
690

1,420
1,560
1,350
1,080
1,140

2,600
3,370
3,550
2,520
2,100

1,940
1,8W
1,780
1,780
1,780

1,780
2,020
1,849
1,710
1,860

1,780
1,980
1,420
1,490
1,490

1,280
1,210
1,140
1,010

760
8%

Aug.

lift
510
428
570
570

570
660
630
660
428

540
600
570
750

1,200

1,140
780
750
660
600

540
455
350
375
340

290
400
340
275
325
315

760
945
820
700
672>

645
618
«18
672
780

730
945
$72
562
508

982
280
908
535
562

535
835

1,140
880
760

820
730
880
945

1,140
1,210

Sept.

218
9«n
228
205
241

218
218
228
205
174

241
228

196
228

140
174
241
340
720

1,840
1,560
1,370

940
842

660
482
510
660
640

1,010
1,010

880
820
645

820
1,010
1,010

945
945

945
1,490
2,260
2,180
2,100

2,020
1,860
1,710
1,640
1,560

1,420
1,350
1,210
1,080
1,010

945
880
760
730
590

NOTE. Stage-discharge relation affected by ice Dec. 31, 1918, to Jan. 21, 1919; discharge ascertained by 
means of records obtained at power plant above station. Stage-discharge relation affected by ice Nov. 
27,1919, to Mar. 15,1920: discharge ascertained by means of one discharge measurement, gage heights for 
part of period, observer's notes, weather records, and comparison with flow of this river at Marshalltown.
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Monthly discharge of Iowa River at Iowa City, Iowa, for the years ending Sept. 30, 1919
and 1920. 

[Drainage area, 3,140 square miles.]

Month.

1918-19.

May...........................................

July...........................................

September.... . ................................

The year. ...............................

1919-20.

December.....................................

May...........................................

July...........................................

September. ....................................

Discharge in second-feet.

Maximum.

640 
980 

1,900 
1,190 
1,980 
9,000 
7,510 

12,800 
6,940 
2,430 
1,200 
1,550

12,800

  
4,360 
6.570 
1,500 
1,100 

950 
8,130 
6,8 0 
6,450 
2,680 
3,550 
1,210 
2,260

8,130

Minimum.

208 
580 
550 
420 
400 
262 

2,340 
1,620 
1,780 

600 
275 
79

79

1,080 
1,190 
1,100 

600 
550 
600 

2,520 
2,680 
1,010 

760 
280 
590

280

Mean.

330 
701 
898 
789 

1,170 
4,000 
4,760 
5,000 
4,890 
1,280 

554 
454

2,070

2,100 
2,970 
1,180 

779 
674 

4,130 
4,210 
4,200 
1,550 
1,710 

730 
1,230

2,130

Per
square 
mile.

0.105 
.223 
.286 
.251 
.373 

1.27 
1.52 
1.59 
1.56 
.408 
.176 
.145

.659

.669 

.946 

.376 

.248 
'.215 
1.32 
1.34 
1.34 
.494 
.545 
.232 
.392

.678

Run-off 
in inches.

0.12 
.25 
.33 
.29 
.39 

1.46 
1.70 
1.83 
1.74 
.47 
.20 
.16

8.94

.77 
1.06 
.43 
.29 
.23 

1.52 
1.50 
1.54 
.55 
.63 
.27 
.44

9.23

IOWA RIVER AT WAPELLO, IOWA.

LOCATION. In sec. 27, T. 74 N., R. 3 W., at highway bridge half a mile from railroad 
station at Wapello, Louisa County, and 20 miles above mouth of river. No im 
portant tributaries enter near station.

DRAINAGE AKEA. At gaging station, 12,480 square miles; at mouth, 12,600 square 
. miles (measured on map issued by United States Geological Survey; scale, 1 to 

500^)00).
RECORDS AVAILABLE. February 26, 1915, to September 30, 1920.
GAGE. Chain gage attached to highway bridge near center of first span from right 

abutment; read by C. W. Warren.
DISCHARGE MEASUREMENTS. Made from bridge to whicl| gage is attached.
CHANNEL AND CONTROL. Bed composed of sand and gravel; shifts slightly. Right 

bank high and not subject to overflow. .Levee along left bank broke in June, 
1918, causing flooding of considerable cultivated land.
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EXTREMES op DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 10.83 feet at 1 a. m. March 23 (discharge, 38,100 second-feet); minimum 
stage, -0.15 foot August 29 (discharge, 620 second-feet).

Maximum stage recorded during year ending September 30, 1920, 9.7 feet at 
7 a. m. March 29 (discharge, 32,200 second-feet); minimum discharge, estimated 
1,800 second-feet January 29-31 (stage-discharge relation affected by ice).

1915-1920: Maximum stage recorded, 14.94 feet June 8, 1918 (discharge, 63,100 
second-feet); minimum discharge, about 400 second-feet December 15-17, 1916 
(stage-discharge relation, affected by ice). 

The flood of June, 1892, was probably much higher than the flood of June, 1918.
ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-discharge relation practically permanent during 1919 and to March 

31, 1920, except as affected by ice; from April 1 to September 30, 1920, a gradual 
shift was taking place. One well defined rating curve used during 1919 and 1920; 
used direct October 1, 1918, to March 31, 1920, and as basic curve for shifting 
channel method April 1 to September 30,1920. Gage read to hundredths once 
daily except during winter. Daily discharge ascertained by applying daily gage 
height to rating table except as indicated in footnote to tables of daily discharge 
and except for period during which indirect method for shifting channel was 
used. Open-water records excellent for 1919 and good for 1920; winter records 
fair.

Discharge measurements of Iowa River at Wapello, Iowa, during the years ending Sept. SO,
1919 and 1920.

Date.

1918. 
Oct. 26

1919. 
Mar. 26
Sept. 10

12

Made by-

Bolster and Reiner. ....

Gage 
height.

Feet. 
0.85

7.75 
.59
.43

Dis 
charge.

Sec.-ft. 
1,840

23,600 
1,420
1,320

Date.

1919.

1920. 
Jan. 3tK> 
Feb. 19o
Aug. 7

Made by 

.....do.................. 

.....do..................

Gage 
height.

Feet. 
3.86

2.29 
2.53
1.07

Dis 
charge*

Sec.-ft. 
3,620

1,810 
2,340
2,390

» Stage-discharge relation affected by ice.
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Daily discharge, in second-feet, of Iowa River &t Wapello, Iowa, for the years
Sept. 30, 1919 and 1920.

Day.

1918-19. 
1........
2........
3........
4........
5........

6........
7........
8........
9........

W........

11.......
12.......
13.......
14.......
15.......

16.......
17.......
18.......
19.......
20

21......
22........
23........
24........
25........

26........
27........
28........
23........
30........
31........

1919-20. 
1........
2........
3........
4........
5........

6........
7........
8...... .
9........

10........

11...... .
12........
13.......
14...... .
15........

16........
17........
18........
19........
20........

21......
22........
23........
24........
25........

26........ 
27........
28........
29........
30........
31........

Oct.

2,390
2,390
2,990
2 230
2,070

2,070
2,070
2,070
2,070
9 fYlfl

2,000
1,920
1 &>~l

2,000
1,920

1,920
1 840
1,770
1,770
1,770

1,770
1 840
1,840
1 Q*>f|

1,920

1 840
1,840
1 840
1J920
1,920
1,920

7 300
7 Don

8,480
9,100

10 090

10 700
10,400
1 9 ino
11 400
lfl'700

9,410
6 OAA

4,970
4 740

4,523
i ^nn
4,090
3 QQA

S ODA

3,670
3,470
3,470
3 280
3,090

3,470 
3,880
4,740
6,470
7 590
9*410'

Nov.

1,920
1,920

4,600

11,000
7,020
6,740
5,940
5,440

4,520
4,300
4,740
9,410

13,500

21,300
23,400
22 100
18' 800

16,900
13,900
11 000

8 7Q^

8,180

7,300
7,300

7,020 
6,470
6,200
5 940
5 e/1f\

Dec.

4,100

5,440
5,690
5,630
5,690
6,440

5,440

5,2>3
4,970
A air*

A Zf\r\

2,830
2,500
2,300
2,200
2,100

4,500
3,000
2 7rm
2,900

3,200
3,400
S fi'in

4,000

4,000
S Qftft

3,900
3 orm

3,700
3,600

3,600

3 Ann

3 2^0
3 inn

2 Q.AA.

2,900

2,800
2 ftin

2 GAA

2,700

Jan.

2,000
1,800
1 800
1?5QO
1 EAft

1 *SAA
t eon

1 ftrtfl

2,000

2 500
2 Eftft

2 CAA

2 Kf|A

2 Q-V1

2 Qflfi

3 AAA

3 finn
2 W\

4,00-3
4,500

5,000
5,000
5 440
5,300
5 0AA

2,700

2,500
2 400
2 ^jQQ

2 200

2 inn

2 1 Art

2 inn

2 1fH"l

2 1 ftrt

2,100
2 1m
2 QQO
9 nnn

1 9QQ

1,900
1 Qnn

1,900
1 Q/\rt

1,900 
1 903
1 930
1 ' Q An

1 son
1 sion

Feb.

5,200
5,000
4,700
4,520

4,OW
3 AAO

1 800
2,000
2 cnn

3 AAf)

4,523
4 740

7 300

5 940
6 *>-tf\
6 740
6,740

7,020
7 300
7 Qnn

7 0A/\

A SKYI

5 940
5,000
S QrtA

1 Qftfl

1 900
1 Qftft

1 900
1 900

1 OAA
2 ftrtn
2 1 Art

2,200

2,500
2 finn
2 7AA

2 ftArt

2 K/\f\

2 Kf\(\

2 QAA

2 QAA

2,200
2 QAA

2 inn
2 inn
2 ArtA

2,000 
2,000
a non
2 1 Art

Mar.

1,680
2 fWI

2,80(J
3,470
3,670

4,520
5 440
5,940
6,200
6,470

g jgo
Q 7QH

9 7*4

11,400
12,100

25,600

36,330
34,700
31, 7W

30,200
35,200
37,400
33,700
27 800

18,400
15,400
13,900
1 q OArt

12 400

2 cnn

3 nnn
3,500
4,000
4 4OO

4,200
3,900
3 7nn
4,000
4 CAA

5 KAA

in nni
1O f\rv\
1 1\ nnn
16,500

16,900
19 200
on Anri

1O 9ni
1 Q Ann

16,500
15,400
1O KAA

1 E (\f\n

22 100

26,500
QQ QrtA

31,700
oo onn
90 9rm
25,600

Apr.

11,700
11,000
10.40&
10,000
9,410

9,100
9,168
9,100
9,100

11,008

12,800
15,000
16,900
19,200
22,100

25,600
28,800
31,700
31,200
27,808

26,903
27,400
28,300
27,800
26,900

27,400
23 43Q

19,600
17 300'

24 700
26,000
28,300
27 400

20,500
16,500
14 200
12^400
11 400

10,700
in nnn
9,410
9,410

9 410
9 4.1ft

10,000
11,700
*>1 QAA

9*> f«AA

21,300
Q 1} rtAA

91 7nn
IQ onn

16,100 
15,400

16,100
16,100

May.

15,700
15,409

'22,500
24,700
29,300

32,200
34,700
34,200
34,708
Q1 *7AA

26,000
23,800
21 700

16,100

14,600
12,809
11,780
11,000
10 400

9 7QA

9 7'^A

9,100
9,100
8 7Qn

8,180
7 ftszn
7,303
7,020
6 740
6,470

16,100
15,400
14,200
13,200

12,400
11, TOO
10,700
10,400
10 000

9 7 >rt

19 ftAft

18,000
20,000
on onn

Ort CAA

19,200
ift nnn
ifi finn
14,603

1 ^ *>nn
19 sum
19 inn
 tv onn

15,700
1J. 9O/I
IQ QAA

12,400
11,000
10 400'

Jane.

6,200
9,410

13,900
17,700
20,000

20,900
21,300
21,300
20,500
19 600

Ifi 4Qfl

15,700
15,490
16,900
16,100

17,300
\Q APV\

10 onn

17,700
16,500

16,500
16,500
16,500
1«,500
18 800

21,300
20,000
17,700
12,400
9,730

9,260
8,640
8,339
9,570
0,260

7,740
7,160
6,600
6,070
5 Q91

5,560
5,560
5,320
5,080
4,630

4,630
4,420
4 190
j.'lon
4,423

4,190
4,630
4,420
4,420
4,420

4,420 
A. ion
4,190
3 o&n
4,860

July.

8,790
7,880

-7 300
7,020
6,470

6,470
6,200
5,690
5,690
5 440

5,200
4,970
i W7A

4,740
4,740

4,520
4 300
4,300
4 300

-4,520

4,300
,4,090.
3,670

3,470

3,280
2,910
2,910
2,730
2,730
2,730

4,740
4 740
4,970
4 740
4,520

4,300
4,300
4,300
5,200
6 740

6,470

6,230
6,470

5,690
5,440
6,470
6,470
6 200

5,690
5 440
4,970
4 Kf}f\

4,300

4,090
3,880
3,670
3,090
2 om
2 Qin

Aug.

2,560
2,560
2,560
2,560
2 tyjn

2,730
2 Qlft

3,090
3,090

S Aflrt

3,470
3,470
3,470
3,880

3,670
2,910
2 7'IA

2,560
2  son

2,390
2 OOft

2,000
2,000
1 S4O

1,490
880
720
620
880

3,000
2 QOA

2,820
2,820
2 640

2,480
2,310
2,310

2,310

2 JOA

2,640
3,000
2 640

2,480

2,230
2 n7O

2,070
2,070
2,070

5,320

5,080 
4,410
3,570

3,380

Sept.

1,050
1,300

 ' 1,560-
1,490<
1,420

1,420
1,360-
1,230
1,36O

1,360
1,300
1,360
1,360-
1,360

1,36O
1,360
1,490
1,630-
2,070

2,730'
3,090
3,280
3,380
2,910

2,390
2,070
2,070
1,920
4,740

3,090
2,910
2,730
2,910
2,910

3,090
3,090
3,090
3,470
3,670

3,470
3,090
3,470
3,670
3,470

3,470
3,88O
4,300
5,200
4 740

4,520
3,88O

3,280
3,090

3,090 
3,090
2,91O
2,730
2,730

NOTE. Sta  $- iischarge relation a Tec 1 ei by ice, Dec. 25.1918, to Jan. 27,1919, Feb. 7-11. Feb. 27 to Mar. 3, 
1919, and No /. -HO, 1319, to Mar. 14,1 & J; ii ;c large a* er aned by means of sage heights, disc >arge measure 
ments, ob-er ,'er's notes, and wea.her records. No ?a~e-height record obtained, Nov. 3 to Dec. 15,1918; dis 
charge a* er ained by combining flow of Ceiar River at Ceiar Rapids with flow of Iowa River at Iowa. 
City. Brat eifigtires show mean discharge for periodsindicated.
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Monthly discharge of Iowa River al WeepeUo, Jowa, for the years ending Sept. SO, 1919 end
1920,

[Drainage area, 12,909 square mJtes.]

Month.

1918-19.

February. .....................................

April..........................................
May...........................................

July...........................................

The year ................................

1W9-30.

May...........................................

July...........................................

September. ....................................

1 Discharge to second-feet.

Maximum.

2,390

5,440 
7,300 

£7,400 
31,700 
34,700 
21,300 
8,790 
&.880 
4,740

37,400

12,100 
23,400 
4,500 
2.700 
2,709 

32,200 
28,300 
20,900 
9,570 
6,740 
5,320 
§,200

32.300

Minimum.

1,770

1,500 
1,800 
1,600 
9,100 
6,470 
6,200 
2,730 

620 
1,050

620

3,090 
4,300 
2,700 
1,800 
1,909 
2,500 
9,410 
9,730 
3,980 
2,910 
1,050 
2,730

1,«00

Mean.

1,970 
4,420 
4,240 
2,960 
5,120 

16,500 
If, 200 
17, WO 
16,900 
4,848 
2,410 
1,890

8,140

6,530 
10,309 
3,350 
2,090 
2,200 

14.500 
16,800 
14,400 
5,670 
5,030 
2,830 
3,420

7,260

Per 
square 
mile.

0.158 
.354 
.340 
.237 
.4K> 

1.32 
1.54 
1.37 
1.35 
.388 
.193 
.151

.652

.523 

.817 

.268 

.167 

.17ft 
1.16 
1.35 
1.15 
.454 
.403 
.227 
.274

.582

Run-off 
, ia inches.

0.18 
.46 
.39 
.27 
.43 

1.52 
1.72 
1.58 
1.51 
.45 
.22 
.17

8.84

.60 

.91 

.31 

.19 

.10 
1.34 
1.51 
1.33 
.51 
.46 
.26 
.31

7.»2

CEDAB. RIVER AT JAHESVILLE, IOWA.

LOCATION. In sec. 35, T. 91 N., R. 14 W., at highway bridge in Janesville, Bremer 
County, a quarter of a mile above old gaging station and 3 miles above junction 
with Shellrock Elver.

DRAINAGE AREA. 1,660 square mfleB (measured on map issued by United i&tates 
Geological Survey; scale, 1 to 500,000).

RECORDS AVAILABLE. April 27, 1905, to September 30, 1906; May 26, 1915, to Sep 
tember 30, 1920.

GAGE. Chain gage attached to downstream handrail of center span of highway 
bridge, installed July 26, 1919. Prior to that date a chain gage attached to 
Illinois Central Railroad bridge, a quarter of a mile downstream, was used. 
Gage read by Mrs. Lydia Matz and Miss Lizzie Ulrich.

DISCHARGE MEASUREMENTS. Made from highway bridge or by wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel. Ruins of an old grist 

mill dam forms control; probably permanent.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 8.6 feet April 11 and 12 (discharge, 6,700 second-feet); minimum stage, 
1.72 feet at 7.40 a. m. September 2 (discharge, 161 second-feet).

Maximum stage recorded during year ending September 30, 1920, 7.27 feet at 
5.40 -pi m. March 28.(discharge, about 7,560 second-feet); minimum stage, 1.60 
feet, July 23 to 27 (discharge, about 118 second-feet).

1905-6 and 1915-1920: Maximum discharge recorded, 22,600 second-feet March 
28, 1906; minimum discharge recorded, 100 second-feet November 3, 1915.

ICE. Stage-discharge relation seriously affected by ice; observations discontinued 
during winter.

REGULATION. Slight diurnal fluctuation at low stages is caused by operation of power 
plant at Waverly, 9 miles above station.

ACCURACY. Stage-discharge relation practically permanent for both locations of gage. 
Rating curve for old gage location, used March 26 to July 21, 1919, is fairly well 
defined; curve for new gage location, used after July 21, 1919, is well denned 
between 200 and 2,000 second-feet; extended beyond these limits and may be in 
error. Gage read to hundredths once daily except during winter and periods 
noted in footnote to tables of daily discharge. Daily discharge ascertained by 
applying daily gage height to rating table except as indicated in footnote to tables 
of daily discharge. Records good for low and medium stages during 1920; fair 
for 1919 and for high stages in 1920.

Discharge measurements of Cedar River at Jcmesville, Iowa, during the years ending Sept.
SO, 1919 and 1920.

Date.

1918. 
Oct. 13

1919. 
Mar. 25
May 15
July 26 
Aug. 8

Made by 

H. C. Beckman. . ......

.....do................. 

.....do.................

Gage

Feet. 
1.60

3.86
2.96
2.18 
2.01

Dis 
charge.

Sec.-ft. 
244

1,690
984
429 
334

Date.

1919.

1920. 
Apr. 16
May 27
Aug. 30

Made by 

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet. 
1.83

2.76
3.16
1.91

Dis 
charge.

Sec.-ft. 
219

931
1,330

269

NOTE. Measurement made July 26, 1919, and subsequent measurements are referred to new gage at 
highway bridge; measurements made prior to July 26,1919, are referred to old gage at railroad bridge.
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Daily discharge, in second-feet, of Cedar River at Janesville, Iowa, for the years ending
Sept. 30,1919 and 1920.

Day.

1919. 
1..........................
2...........................
3........ ...................
4...........................
5...........................

6 ..........................
7...........................

9...........................
10...........................

11...........................
12..........................
13...........................
14...........................
11

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
99

23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1919-20. 
1...........................
2...........................
3...........................
4...........................
5...........................

6...........................
7...........................
8...........................
9...........................

10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19...........................
20...........................

21...........................
22...........................
23........*..................
24...........................
25...........................

26...........................
27...........................
28...........................
29... ........................
30...........................
31...........................

Oct.

505
364
340
346
334

422
OQQ

340
383090

364
304
304
245
255

310
304qoo
346
322

316
322
OOQ

277
255

304
299
255
346
358
Wft

Nov.

428
310
358
266
<K9

310
340
299
396
542

1,360
1,040

945
1,040

945

705
995
995
620
505

542
505
542
470
435

435
370
435
440
480

Mar.

1,690
1,690
1,750
4,750
1,480
1,400

3,580

2,600
2,600
2,600
2,870
2,600

4,680
6,860
7,420
6,320
3,440
2 QQA

Apr.

1,320
1,090
1,090

1,020

1,020
1,160
2,020
4,170
6,540

6,700
6,700
6,540
4,170
4,280

3,840
4,880
4,8fO
4,640
4,280

3,620

2,160
1,950
1,560

1,400
1,320
1,160
1,160
1,160

2,080
2,460
1,950
1,710
1,480

1,260
1,260

1,040
995

995
895
845
895
895

895
705
705
800

1 600

1,360
1,950
1,950
1,600
1 360

1,150
1,710
1 360
1*360
1,480

May.

1,090
1,020
1,020
1,160
1,020

1,160
1,400
2,160
2,020
1,820

1,560
1,020
1,090
1,020
1,020

902
865
865
720
790

650
650
615
545
478

290
380
510
400
374
254

1,480
1,360
1,040

995
895

750
798
705
660
505

620
945
945
895
820

750
505
750
660
798

750
750

1,950
2,870
1,830

1,710
1,150
1,040

995
845
845

June.

545
1,160
1,090
1,480
1,630

1,400
1,240
1,240
1,160
2,650

3,720
3,310
2,920
2,400
2,160

2,020
1,750
1,690
1,630
1,480

2,320
1,160
1,160
1,020

510

755
755
650
615
650

660
542
542
435
435

435
470
542
542'435

402
402
310
402
402

705
505
750
845
895

845
845
845
750
705

505
340
310
316
402

July.

580
545
545
478
254

545
380
400
380
432

406
356
406
368

1,320

1,400
1.090

790545'
510

400
380
380
380
400

432
440
420
400
380
360

542
705
580
542
620

620
1,150
1,100

845
1,100

1,150
945
798
705
798

705
620
542
390
340

310
205
118
118
118

118
118
196
205
282
299

Aug.

360
340
400
480
480

420

344
356
344
344"

344
374
374
393

374
314
314
368
374

510
QKfl

344
374
320

272
216
296
296
296
249

402
299
470
470
A<\n

282
265
245
230
255

255
250
240
230
230

230
225
QQK

255
266

376
299
266
299
9QQ

299
310
316
316
299
294

Sept.

227
oqo

997

ntyy

91 A
939

344
254
249
290
QQA

210
QQA

QQ9
4.19

Aftfi
oi>ft

O.7A
OCA

OCA

254
432

9C9

310
505
ene
enc

505
402
OAft

3QR

1,100

995
580
580
505

1 040

470
470
470
470
470

470
505
470
470
470

390
383
435
310
310

NOTE. Observations discontinued Oct. 1,1918, to Mar. 25,1919, and Dec. 1,1919, to Mar. 19.1920; dis 
charge not determined. Discharge estimated because of ice Nov. 26-30, 1919. Gage not read July 22-25, 
and July 27 to A us;. 7,1919, Apr. 19, May 15, Aug. 7 and 8,1920; discharge ascertained by comparison with 
flow of Cedar River at Cedar Rapids and Shellrock River near Clarksville. Gage readings began at new 
location Aug. 8,1919.
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Monthly discharge of Cedar River at Janes-vilk, Iowa, for the years ending Sept. SO, 19-19
<md 1920.

[Drainage area, 1,666 square mites.}

Month.

1919. 
April...........................................
May...........................................

July...........................................

1919-20. 
October.... . ...................................

March 20-31. ...................................

May...........................................

July...........................................

Discharge in second-feet.

Maximum.

6,700 
2,160 
3,720 
1,400 

510 
438

505 
1,360 
7,420 
2,460 
2,870 

895 
1.150 

470 
1,100

Minimum.

1,020 
254 
510 
254 
216 
161

245 
266 

2,330 
705 
505 
310 
118 
225 
282

Mean.

2,980 
931 

1,540 
519 
354 
297

330 
580 

3,990 
1,330 
1,020 

  551 
545 
294 
506

Per
square 
mile.

1.80 
.561 
.928 
.313 
.213 
.179

.199 

.349 
2.40 
.801 
.614 
.332 
.328 
.177 
.305

Run-off 
in inches.

2.01 
.65 

1.04 
.36 
.25 
.20

.23 

.39 
1.07 
.89 
.71 
.37 
.38 
.20 
.34

CEDAR RIVER AT CEDAR RAPIDS, IOWA.

LOCATION. In sec. 28, T. 83 N., R. 7 W., in central part of Cedar Rapids, Linn County,
half a mile below dam and 1,000 feet above Eighth Avenue bridge. 

DRAINAGE AREA. At gaging station, 6,640 square miles; at junction with Iowa-
River, 7,930 square miles (measured on map issued by United States Geological
Survey; scale, 1 to 500,000).

RECORDS AVAILABLE. February 14, 1903, to September 30, 1920. 
GAGE. Gurley water-stage recorder on right bank, in rear of plant of Iowa Windmill

& Pump Co.; installed August 20, 1920. Prior to that date an inclined staff
gage at same location and same datum was used. Elevation of zero of both gages
from Northwestern Railroad levels, 723.03 feet above sea level. Observer, R. S.
Toogood. 

DISCHARGE MEASUREMENTS. Made usually from upstream side of Eighth Avenue
bridge. 

CHANNEL AND CONTROL. Bed composed of rock and gravel; free from vegetation;
practically permanent. 

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September
30, 1919, 11.4 feet March 20 (discharge, 29,700 second-feet); minimum stage, 2.9
feet September 16 and 17 (discharge, 775 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 7.5 feet
March 30 (discharge, 14,400 second-feet); minimum discharge, estimated 550
second-feet February 4 and 7 (stage-discharge relation affected by ice). 

1902-1920: Maximum stage recorded, 17.2 feet April 1, 1912, and March 26,
1917 (discharge, 54,100 second-feet); minimum discharge probably somewhat
less than 400 second-feet during latter part of December, 1916 (stage-discharge
relation affected by ice).

Greatest known flood probably occurred in June, 1851, when the maximum
stage was about 20 feet (discharge, about 65,000 second-feet).
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ICE. Stage-discharge relation affected by ice during extremely cold weather. The 
swift current and the proximity of the power plant keeps measuring section open 
during mild winters.

REGULATION. Since 1917, operation of power plant half a mile above gage has 
caused marked diurnal fluctuation during periods of low water. There is no dam 
below gage which might cause backwater.

ACCURACY. Stage-discharge relation practically permanent except as effected by ice. 
Rating curve well deftaed abote 1,00Q s^ce»d*-fffet. <3$ge read tp tenths onc$ 
daily prior to August 20, 1920; since that date a continuous record has been 
obtained from the water-stage recorder. Daily discharge prior to August 20, 1920, 
ascertained by applying daily gage height to rating table, except lor period, 
November 28, 19^.9, to March 16, 1920, during which, stage-discharge relation was 
affected by ice, for which it w$s ascertained by applying to rating table daily gage 
height corrected for ice effect by means of discharge measurements, observer'? 
notes, and weather records; subsequent to August 20, 1920, daily discharge was 
ascertained by use of discharge integrator. Records excellent except for periods 
of low water prior to installation of water-stage, recprder, and except for period ol 
ice effect, for which they are fair.

COOPERATION. Qage-height record furnished by United States Weather Bureau.

Discharge measurements of Cedar River at Cedar Rapids, Iowa, dunnff the years qnding
Sept. 30,1919 an$ 1920.

Dat?.

W18, 
Oct. 12

1919. 
Mar. 21
May 11
June 8 
July 82 
D»0> 19o

Made by 

H. C. Beekman. ......

R. H. Bolster..........

.....do...... ...:..... ... 

.....ao.. ................

Gage

Feet. 
3.26

9.38
5.84
5.62 
3.74 
3.79

Dis 
charge.

Sec.-ft. 
1,310

22.100
8.840
7,580 
2,230 
1 270

Date.

1320.

31a
Feb. 20o

Apr. 13
Aug. 5

Ma,4e by 

E. D. Burchard- .......

.....do..................

.....do..................

.....do..................

Gage 
fcsJSM.

Feet. 
3.38
3.40
3.33 
3.06
4.51
3.38

Dis- 
cbarge.

Sec.-ft.
883
861
942 

1,510
4,340
1,469

0 Measurement made partly through ice. 

105708 23  14
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Daily discharge, in second-feet, of Cedar River at Cedar Rapids, Iowa, for ihe years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..........
2..........
3..........
4..........
5..........

6.......... 
7. .........
8..........
9..........

10..........

llw.. .......
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30........ ;
Q1

1919-20. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

Oct.

1,460
1,460
1,460
1 460
1,490

1,460
1,280
1,280
1,280
1,120

1,280
1,280
1,280
1,280
1,280

1,120
1,120
1,280
1,120
1,120

1,280
1,280
1,280
1,280
1,280

1 120
1,280
1,460
1,460
1,860
3,870 

1 560
1*370
1,370
2,920
7,050

8,010
8,010
7,690
4,590

4,010
3 180
2,670
2,430
2,430

2 dan
2 200
2,200
2,200
2,200

2,200
1,760
1,760
1,560
1 560

1,560
1 <Kn
1,560
1,560
1,370
1,970

Nov.

4,590
5,180
4,590

3 §J8

3,590 
3,320
3050
2,800
2,800

2,800
2,800
2,550
2,550
2,550

2,550
2,550
2,320
2,550
3,050

3,870,
4,590
4,590
4,010
4,010

3,590
3,050
3,050
4,010
3,050

2,430
2,430
2,430
2 A.1(\

2 OftO

2,200
2 200
2*200
2,920
7,690

9 680
8* 010
7,370
6,730
5,480

4,590
4,300
4,010
4,010
3,730

3,730
3,450
3,450
3,450
3,180

3 ISA

3,180
3,000
2,800
3,000

Dec.

2,800
3,050
2,550

2*050

2,550 
2,550
2,550
2,550
2,550

2,550
2,800
3,870
4,590
4,590

4,590
4,590
4,590
4,590
4,590

4,Q10

3*870
3,590
3,320

2,800
2,550
2,320
1 860
1*860
2,080 

2,600
2,600
1,800
1 ftAft
1,800

1 onn
2,000
1,800
1,700
1 onn

1 >W)

1,500
1 ^AA
O AfV\

2,600

2,000
2,000
1,«00
i onn
1,900

1,700
1 700
1*300
1 OAA

1,100

1,100
1,100
1,100
1,400
1,400
1,200

Jan.

2,200
1,970
2,200

2* 430

1,970 
1,970
1,970
1,760
1,970

2,200
2,670
2,430
2,430
2,200

2,430
2,430
2,430
2,200
2,200

2,200
2,430
2,200
2,200
2 200

2,670
2,920
4,010
4,010
2,920
2,920 

i finn
1,500
1,300
1,300
1,300

1 200
1,600
2,000

900
QAA

QAA

900
1,800
1,200
1,400

1 400
1*800
1,608

onn
onn

700
850
700
850
OKA

850
700
700
700
600

1,700

Feb.

2,920
2,920
2,920
3,180
2' 920

1,560 
1,560
1,760
1,970
2,200

2,200
2,200
2,430
2,670
3,180

2,920
2,920
5,480
5,790
5,790

4,590
5; 180
5,180
5,180
4,590

4,010
3,450
3,450

1,300
700
600
550
650

ft<^n
550
650

1,300
700

1,300
1 inn
1,200

onn
1,000

850
700

 800
1 Ann

800

800
800
650
ftEn

800

onn
800
650
ft en

Mar.

2,920
1,970
1.560
1,370
2,920

2,430 
2,430
2,920
3,180
3,450

3,450
4,880
6,410
4,880
6,100

11,800
11,800
12,500
23,800
29,700

23,800
17,100
13,300
10,400
8,670

8,010
7,370
7,050
7,050
7,050

900
650
800

3,000
5,000

3,000
4,800
2,600
2,000
1 800

2,000
3,600
d dm

3,800
4 000

Q AAA

8,340
7,690
7,050
6,730

8,670
8,340
8,010
7 RQft

9,340

12,500
11,800
11,100
10,000
14,400
13,600

Apr.

6,410
7.050
5,790
5,480
4590'

4,880 
4,590
5,180
5,790
8,340

10,700
12,500
15,900
19,500
21,800

21,000
17,900
16,300
16,700
17,500

17,100
14,800
15,500
13,600
10,000

9,340
8,340
7,690
7,050
6,410

11,800
11,100
10,700
9,000
8,670

7,370
6,410
5,790
5,480
5,180

4,880
4.590
4,590
4,300
4,300

4,590
4,590
4,300
4,880
7,690

10,400
8,010
7,690
7,370
7,690

9,000
8,010
7,370
7,050
6,730

May.

6,730
7,050
8,340

11,100
11,400

8,010 
12,500
10,000
8,010
8,340

8,010
8,010
7,370
8,010
6,730

5,180
4,880
4,880
4,590
4,300

4,010
3,730
3,730
3,730
3,730

3,450
3,450
3,180
3,180
3,180
2,920 

6,730
6,410
6,100
5,790
5,480

5,180
4,590
4,300
4,010
3,730

3,730
4,010
8,340
8,010
7,050

7,050
7,370
6,410
6,100
5,480

5,480
5,480

12,200
8,010
7,050

8,670
8,010
7,050
6,730
5,790
4,880

June.

2,920
4,300
4,300
6,73$
6 730

7,370
8,010
8,010
8,010
8,010

7,370
7,690
8,670

11,400
13,300

11,400
10,700
9,340
9,000
9,000

9,000
;. 8,880
10,400
9,000
8,010

7,690
7,690
7,370
6,100
4,590

4,300
4,590
5,790
4,590
4,300

4,010
3,730
3,730
3,450
3,180

3,180
2,920
2,670
2,670
2,670

2,670
2,430
2,670
2,670
2,920

3,450
3,180
3,180
3,180
2,920

2,920
2,670
2,670
2,920
2,920

July.

4,300
3,450
3,180
3,180
3; 460

3,180 
3,180
2,920
2,920
2,920

2,670
2,670
2,430
2,430
2,200

2,430
2,430
2,200
2,920
2,430

2,430
2,200
2,200
2,200
2,200

1,970
1,970
1,970
2,200
1,970 
1,970

2,670
2,670
2,670
2,430
2,670

3,180
2,920
2,920
4,010
4,590

4,880
4,590
4,300
4,010
4,010

4,010
4,010
3,730
3,730
3,450

3,450
3,450
3,180
2,670
2,430

2,430
2,200
1,970
1,760
1,560
1,560

Aug.

1,760
1,560
1,760
1,97,0
2,670

1,970
1,970
1,760
1,560
1,560

1,560
1,560
1,760
1,970
1,970

1,760
1,760
1,560
1,560
1,560

1,560
1,560
1,560
1,560
1,560

1,370
1,370
1,370
1,370
1,370 
1,370

1,560
1,560
1,370
1,200
1,040

1,560
3,180
3,450
3,180
1,970

1,560
1,370
1 560
1,370
1,370

1,370
1,370
1,200
1560
1,370

2,920
4,590
4,880
4,300
3,730

3,050
2,800
2,430
2,200
2,080
1,970

Sept.

1,370
1,370
1 370
1,370
1,370

1,200 
1040
1 040

905
905.

oni
905.
905-
905
905-

775.
775
905

1,560
1,560

1,760
2,670
1,560
1,040
1,370

1,200
1,370
1,370
1,370
1,370

1 OA/V

1,970
1,970
1,970
2 AQft

2 4.0A,

2,550
O A*7A

2,670
2 KK/V

2,550
2,920
4 OAA,

5,480
4,590

4,010
3,590
3,320
2,920
2,550

2,430
2,200
2,080
2,080
2,080

2,200
2,200
2,200
2,080
1,970

.......



UPPEE MISSISSIPPI RIVER BASIN. 205

Monthly discharge of Cedar River at Cedar Rapids, Iowa, for the years ending Sept. SO,
1919 and 1920.

[Drainage area, 6,640 square miles.]

Month.

1918-19. 
October.......................................
November. ....................................

Januarv... ....................................
February. .....................................
March . .
April ..........................................
Mav............ ...............................
June...........................................
July...........................................

September.... . ................................

The year ................................

1919-20. 
October. ......................................

Febraar y. .....................................

April..........................................
Mav...........................................

JvH:'......................... ..................

September. ....................................

Discharge in second-feet.

Maximum.

3,870 
5,180 
4,590 
4,010 
5,790 

29,700 
21,800 
12,500 
13,300 
4,300 
2,670 
2,670

29,700

8,010 
9,680 
2,600 
2,000 
1,800 

14,400 
11,800 
12,200 
5,790 
4,880 
4,880 
5,480

14,400

Minimum.

1,120 
2,320 
1,860 
1,760 
1,560 
1,370 
4,590 
2,920 
2,920 
1 970 
1,370 

775

775

1,370 
2,200 
1,100 

600 
550 
650 

4,300 
3,730 
2,430 
1,560 
1,040 
1,860

550

Mean.

1.400 
3,420 
3,210 
2,420 
3,400 
8,290 

11,300 
6,180 
8,060 
2,610 
1,660 
1,240

4,420

3,060 
3,980 
1,710 
1,150 

866 
6,360 
6,980 
6,300 
3,300 
3,160 
2,230 
2,690

3,490

Per 
square 
mile.

0.211 
.515 
.483 
.364 
.512 

1.25 
1.70 
.931 

1.21 
.393 
.250 
.187

.666

.461 

.599 

.258 

.173 

.130 

.958 
1.05 
.949 
.497 
.476 
.336 
.405

.526

Run-off 
in inches.

0.24 
.57 
.56 
.42 
.53 

1.44 
1.9ft 
1.07 
1.35 
.45 
.29> 
.21

9.03

.53 

.67 

.30 

.20 

.14 
1.10 
1.17 
1.09 
.55 
.55 
.39 
.45

7.14

SHELLROCK RIVER NEAR OLARKSVILLE, IOWA.

LOCATION. In T. 92 N., R. 16 W., at highway bridge 1J miles northwest of Clarks- 
ville, Butler County, and 25 miles above junction with Cedar River. No large 
tributaries enter for several miles above or below.

DRAINAGE AREA. 1,660 square miles at station; 2,680 square miles at junction with 
Cedar River (measured on map issued by United States Geological Survey; scale, 
1 to 500,000).

RECOUPS AVAILABLE. May 28, 1915, to September 30, 1920,
GAGE. Chain gage attached to handrail on upstream side of bridge, 75 feet from 

right abutment; read by Mrs. H. H. Sherburne.
DISCHABGE MEASTJEEMENTS. Made from upstream side of bridge to which gage is 

attached or by wading.
CHANNEL AND CONTROL. Bed composed of rock and sand; probably permanent. 

Right bank high and not subject to overflow; left bank probably subject to over 
flow at extreme high stage.
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EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 10.49 feet at 11.10 a. m. March 16 (discharge, 9,510 second-feet); mini 
mum stage, 1.09 feet September 23 and 24 (discharge, 138 second-feet).

Maximum stage recorded during year ending September 30, 1920, 6.5 feet at 
7.15 a. m. May 23 (discharge, 4,310 second-feet); minimum discharge recorded, 
114 second-feet January 7, by current-meter measurement.

1915-1920: Maximum discharge recorded, 12,200 second-feet June 2, 1916; 
minimum discharge, estimated 100 second-feet December 10-13, 1916.

In April, 1907, a stage of about 16.5 feet was reached (discharge, about 19,000 
second-feet).

ICE. Stage-discharge relation seriously affected by ice; observations discontinued. 
REGULATION. Operation of power plant at Greene, 10 miles upstream, may cause

slight diurnal fluctuation at low stages.
ACCURACY. Stage-discharge relation changed during high water of March, 1919. 

Rating curve used October 1, 1918, to March 16, 1919, well defined between 200 
and 10,000 second-feet; curve used March 17, 1919, to September 30, 1920, well 
defined between 125 and 10,000 second-feet; extended beyond these limits and 
may be in error. Gage read to hundredths once daily. Daily discharge ascer 
tained by applying daily gage height to rating table except for days of no gage 
reading for which it was ascertained by estimation or interpolation and except 
for days of sudden fluctuation in stage for which it was ascertained by integrating 
hydrographs of stage drawn by means of several extra gage readings. Records 
good except for February, 1919, for which they may be in error, owing to effect 
of ice.

Discharge measurements ofShellrock River near Clarksville, Iowa, during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 13

1919. 
Mar. 25
May 15
July 26

Made by 

B.H. Bolster. .........
E. D.Burchard........
.....do.................

Gage 
height.

feet. 
1.73

4.13
2.90
1.76

Dis 
charge.

Sec.-ft. 
287

1,980
1,060

<WO

Date.

1919.

1920.

Apr. 16

Made by 

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet, 
1.23

1.93
2.39
1.60

Dis* 
charge.

Sec.-ft.
ie»

114
737
285
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Daily discharge, in second-feet) of SheUrock River near Clarksville, Iowa, for the years 
ending Sept. 30, 1919 and 1920.

Day.

1918-19. 
1........
2........
3........
4........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
18.........
20.........

81. ........
22. ........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

1919-20. 
1..........
2..........
3..........
4..........
5..........

6..........
7.....
8..........
9..........
10..........

1..........
2....... .
13..........
4. ........
S. .........

6.........
7..........
8..........
9..........
0. .........

1..........
2..........
3. .........
4..........
5..........

6..........
7..........
8..........
9..........
0..........
1..........

Oct.

272
272
255
2Sf
255

255
255
240
240
255

308
325
272
272
255

255
255
255

225

225
225
225
225
225

290
565

3,140
2,830
1,980
1,650

1Q9

192
192
1Q9

192

192
180

' 180
180
160

160

170
160
160

160
WO
160
160
1 ttf\

150
150
150
150
140

125
160
140
140
170
99fl

Nov.

1,340
1,140
1,009

870
805

740
740
805
870
870

805
772
740
680
680

650
1,500
2,630
2,060
1,900

1,420
1,200
1,060
1 935-805

740
710
710
650
592

220
220
205
180
170

160

150
600

1,080

1,120
?9S
630
540 ,
4 AS

430
430
402
402
OQA

360
340
820
298
298

255
255
235 .
260 .
280 .

1

Dec.

592
650
680
650
650

650
650
650
805

2,160

3,980
1 650
3,340
1,980
1,730

1,500
1,340
3,280
1 IWO
1,280

1,340
1,500
1,080

935
772

680
620
740
772
740
74ft

Feb.

435
685
935

4,010
9 ZM\

1,500
1,340
1,280
1,110

935

805
740
710
710

Mar.

1,500
9 Q4n

9,380
6,240
4,420
3,  60
3,350

2 950
2*480
2 QAA

2.140
2,050

2,050
2,300
2,140
1,810
1,730
1,570

1,970
1,890
1,570
S, 830

4,090
3,050
2,390
2,050
1,970
1,890

Apr.

1,410
1,330
1,330
1,410
1,410

1,260
2.140
6,120
5,380
6,120

7.540
6,240
5,260
4,900
5,860

6,630
6,500
5,140
4,200
3,560

3,150
2,950

2,390
2,140

1,890
1,730
1,630
1,730
1,730

1,570
1.500
1,270
1,120
1,120

1,120
920
930
855
855

855
855
855
855
7SO

?58
692
660
660

1,270

1,880
1 570
1,420
1.200

 1,060

985
1,730
1,500
1,420
1,270

May.

1,730
1,890
1,810
1,730
1,650

1,570
3,870
2,860
2,300
1,890

1,570
1,330
1,180
1,100
1,040

965
965
895
825

. 760

728
695
760
728
662

630
570
515
515
515
488

1,200
1,060

985
855
790

725
660
600
540
540

692
1,340
2,050
1,340

»85

856
790
725

1,270
1,570

1,270
1,'270
4.310
2,860
2,090

1,270
985
855
725
600
540

June

69
630
82

1,260
1,970

1,970
1,890
1,890
3,890
4,090

7,410
3,660
2,570
2,220
1,810

3,730
2,860
2,480
2,140
2,050

2,480
1,650
1,410
1,260
1,100

1.040"965

825
965
825

985
920
758
630
570

512
485
458
485
570

540
512
458
402
348

855
855
985
985
725

630
540 '
485
430
402

348
320
320
298

1,060

July

760
728
695
600
600

600
600
600
600
570

515
460
432
662

1,330

1,330
600
515
488
460

432
405
Oon

355
332

332
290
310
310
310
290

855
758
660
600
540

790
1,810
1,810
1,730
1,500

1,420
'983

2,220
1,890

1,420
1,120

855
758
692

660
660
612
458
424

366
348
320
320
275
220

Aug.

9Qfl

270
270
380
355

310
290
252
235
335

235 >w
270
270
270

235
220
220
220
205

?05
205
192
160
160

170
180
180
180
180
180

192
192
192
180
180

180
220
180
230
205

192
180
170
170
179

160
160
150
140
150

920
1,060

$70
458
498

$20
298
235
235
348
275

Sept.

160
140
140
150
150

160
WO
160
160
ISO

180
160
170
170
1£A

180
170
160
192
160

160
160
140
140
140

140
140
140
270
205

235
320
348
790
855

726
708
682

1,120
855

3,480
2,050
1,430
1,130

885

660
512
4m
430
430

430
402
375
790
985

725
660
540
485
458

NOTE. Stage-discharge relation affected by ice, observations discontinued and discharge not determined, 
Jan. 1 to Feb. 10,1919, t eb. 26 to Mar. 13,1919, and Dec. 1,1919, to Mar. 21,1920. Discharge estimated be 
cause of ice. Nov. 29 and 30,1919. Gage not read Feb.12 and 19,1919, Nov. 9 and 20-22,1919, Mar. 25,1920, 
July 25 and 26,1920, and Sept. 7,1920: discharge interpolated.
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Monthly discharge of Shellrock River near Clarksville, Iowa, for the years ending Sept. 80,
1919 and 1920.

[Drainage area, 1,660 square miles.]

Month.

1918-19. 
October .......................................
November. ....................................

February 11-25 ................................
March 14-31.... ...............................
April..........................................
May...........................................

July...........................................

1919-20.

March 22-31..... .......................:......

May...........................................

July...........................................

September. ....................................

Discharge in second-feet.

Maximum.

3,140 
2.630 
2,160 
4,040
9,380 
7,540 
3,870 
7,410 
1,330 

380 
270

220 
1,120 
4,090 
1,890 
4,310 
1,060 
2,220 
1,060 
3,450

Minimum.

225 
592 
592

1.500 
1.260 

488 
630 
290 
160 
140

125 
150 

1,570 
660 
540 
298 
220 
140 
235

Mean.

542 
1,010 
1,070

3,060 
3,530 
1,250 
1,950 

545 
235 
164

166 
384 

2,370 
1,120 
1,170 

596 
903 
281 
796

Per 
square 
mile.

0.327 
.608 
.645

1.84 
2.13 
.753 

I 17 
.328 
.142 
.099

.100 

.231 
1.43 
.675 
.705- 
.359 
.544 
.169 
.480

Run-off 
in inches.

0.38 
.68 
.74

1.23 
2.38 
.87 

1.30 
.38 
.16 
.11

.12 

.28 

.53 

.75 

.81 

.40 

.63 

.19 

.54

SKUNK RIVER NEAR AHES, IOWA.

LOCATION. In sec. 23, T. 84 N., R. 24 W., at site of old county bridge 2£ miles north
of Ames, Story County, 5 miles above mouth of Squaw Creek, and 3$ miles below
Keigley Branch. 

DRAINAGE AREA. 320 square miles (measured on topographic map and on United
States post-route map.)

RECORDS AVAILABLE. July 28 to September 30, 1920. 
GAGE. Inclined staff gage on left bank; read by W. P. Coon. 
DISCHARGE MEASUREMENTS. Made from new county highway bridge one-quarter of

a mile downstream from gage or by wading. 
CHANNEL AND CONTROL. Control is a rock ledge; permanent. Left bank will not be

overflowed; right bank subject to overflow at extreme high stages. 
EXTREMES OF DISCHARGE. Maximum stage recorded during period of record, 5.3

feet at 5.25 p. m. September 9 (discharge, 1,040 second-feet); minimum stage,
1.75 feet September 1 (discharge, about 2 second-feet). 

ICE. Stage-discharge relation probably affected by ice for brief periods during
extremely cold weather. 

ACCURACY. Stage-discharge relation permanent. Rating curve well defined between
5 and 1,200 second-feet. Gage read to hundredths once daily. Daily discharge
ascertained by applying daily gage height to rating table, except for July 31 and
August 1 for which no gage readings-were obtained and discharge was interpolated.
Records excellent.
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Discharge measurements of Skunk River near Ames, Iowa, during the year ending Sept. SO,
1920.

[Made by E. D. Burchard.]

Date.

Oct. 5«.......

llo.......
July 29........

JSK.
Feet.

2.06

Dis 
charge.

Sec.-ft. 
942

2,090
1.700

17.6

Date.

9........
11........
12........

JE.
Feet. 

2.18
5.18
4.29
3.57

Dis 
charge.

Sec.-ft.-
28

984
549
305

Date.

Sept. 14........
18........
24........

height.

Feet. 
3.11
2.63
2.36

Dis 
charge.

Sec.-ft. 
177

SO
47

<* Measurement made from Mghway bridge above C. & N. W. Railroad bridge and 2 miles below gage.

Daily discharge, in second-feet, of Skunk River near Ames, Iowa, for the period July 28
to Sept. SO, 1920.

Day.

1.. .......
2.........
3.........
4.........
5.........

d.........
7.........
8.........
9.........
iO.........

July. Aug.

10
10
9
8
8

11
24
11
8
8

Sept.

2
3

11
65
31

42
40
111
518
984

Day.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

July.

 

Aug.

8
8
8
19
31

  8
11
9
4
79

Sept.

518
325
236
173
147

117
90
84
66
60

Day.

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29.........
30.........
31.........

July.

16
13
11
11

Aug.

222
197
173
29
19

65
11
8
5
4
2

Sept.

55
52
50
48
48

34
26
33
29
27

Monthly discharge of Skunk River near Ames,'Iowa, for the period July 28 to Sept. SO,
1920.

[Drainage area, 320 square miles.]

Month.

Discharge in second-feet.

Maximum.

222
984

Minimum.

2 
2

Mean.

33.1 
134

Per 
square 
mile.

0.103 
.419

Run-off 
in inches.

0.12 
.47

SKUNK RIVER AT COPPOCK, IOWA.

LOCATION. In sec. 1, T. 73 N., R. 8 W., at Mghway bridge one-eighth of a mile
above Chicago, Burlington & Quincy Railroad bridge at Coppock, Henry County,
and a quarter of a mile above junction with Crooked Creek. 

DRAINAGE AREA. 2,890 square miles (measured on map issued by United States
Geological Survey; scale, 1 to 500,000).

RECORDS AVAILABLE. October 21, 1913, to September 30,1920. 
 GAGE. Chain gage attached to downstream side of bridge; read by J. W. Kicks. 
DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached or by

wading. 
<GHANI«I* AND CONTROL. Bed exposed of; gravej, £$4 fand; shifting.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 15.02 feet at 11 a. m. March 17 (discharge, 11,700 second-feet); minimum 
stage, 2.36 feet September 16 (discharge, 82 second-feet).

Maximum stage recorded during year ending September 30, 1920, 15.43 feet at 
10 a. m. March 27 (discharge, 12,300 second-feet); minimum stage, 2.83 feet at 
12.30 p. m. August 31 (discharge, 240 second-feet).

1913-1920: Maximum stage recorded, 19.7 feet June, 9, 1918 (discharge, 19,600 
second-feet); minimum stage, 2.10 feet August 15, 18, and 25-27,1914 (discharge, 
33 second-feet).

A stage of about 22 feet (discharge, 25,000 second-feet) was reached on or about 
May 31, 1903. 

ICE. Stage-discharge relation affected by ice; observations discoatinued during
periods of ice effect.

AccuftACY. Stage-discharge relation changed during winter of 1918-19, and on 
July 15, 1920; seriously affected by ice. Three fairly well defined rating 
curves used, applicable respectively, October 1 to December 25, 1918, February 
12, 1919, to July 15, 1920, and July 16 to September 30, 1920. Gage read to 
hundredths once daily. Daily discharge ascertained by applying daily gage 
height to rating tabl6 except as indicated in footnote to tables of daily discharge. 
Open-water records good; winter records fair.

'Discharge measurements of Skunk River at Coppock, Iowa, during the years ending Sept.
30, 1919 and 1920.

Date.

1918. 
Oct. 26

1919. 
July 24

Made by 

.....do.................

Gage 
height.

Feel. 
2.52

3.45
2.50

Dis 
charge.

Sec.Jt.
9ft

369
1rtft

Date.

1919.

1920.

Aug. 11

Made by 

.....do.................

&.
Feet.

3.93
3.52

Dis 
charge.

Sec.-ft. 
$2S

542
485.

Stage-discharge relation afteeted by Ice.
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Daily discharge, wv second-feet, of Skunk River at Coppook, Iowa, for the year$
Sept. S0> 1919 and 1920.

Day.

1918-19. 
i. 4 . ...........
2..............
3..............
4... ...........
5..............

6..............
7..............
8..............
9..............
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21... ...........
fc... ...........
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
11

1919-20. 
1..............
2..............
3....... .......
4. .............
5..............

6..............
7. .............
8..............
9..............

10..............

11..............
12..............
Ifl...... ........
M.... ..........
15..............

16..............
17... ...........
18..............
1Q

BO..............

21..............
92..............
23..............
24..............
25..............

26..............
27..............
28..............

30
m

Oct.

114
114
104
104
104

95
95
95
95
92

95
92
90
88
86

95
114
104
95
95

95
104
95

104
95

95
114
157
157
202
280

1,980
2,340
2,880
3,280
3,530

3' 966
2^960
2,640
2,560

2,500
2,560
2,050
1,680
1,270

1*330
l|210
1,090

979

S24
870
818
768
768

818
870
924
870
818

3,780

Nov.

310
295
290
226
202

190
190
179
179
179

168
157
157
157
157

146
168
179
190
202

214
190
168
135
135

168
179
179
179
280

1,980
1,700
1,580
1,330
1,330

1,270
1,270
1,580
1,700
5,910

«>140
5,690
5,470
5,800
5,800

5,260
4,640
1,540
4 440
4^060

3,040
2,400
2,340
2,190
2,050

1,980
1,840
1 WO
1,840
1 TOO

Dec.

250
228
179
157
202

179
179
168
168
179

202
226
226
280
310

310
310
310
295
280

295
280
340
480
440

400
300
300
250
250
200

1,640
1,100

800
900

1,000

1,200
1,200
1,200
1,100
1,100

1,100
1,100

goo
900
900

900
800
900
ortft
800

800
800
750
700
700

750
800
900
900
Qflfl

Jan.

125

500

500

Feb.

300

314
348
627
719

627
818
768
719
768

768
719
672
672
627

550
500
500

500

1,200

900

Mar.

500
503
500
550
700

800
600
768
768
818

1,150
1,770
2,120
1,770
1,450

9,810
11,500
11,300
9,230
7,870

6,740
5,360
4,610
4,080
2,960

2,490
2,260
2,050
1,910
1,770
1,640

500
500

1,000
1,100
1,600

2,200
2,900
2,700
4,000
4,000

4,500
6,000
5,508
4,800
5,040

5,470
5,470
5,910
5,580
5,800

4,840
3,360
2,880
2,720
8,950

12.200
11,000
9,520
8,130
6 Qftf\

Apr.

1,510
l>390
1,390
1,330
1,330

1,330
1,270
1,330
1,330
1,980

2,800
3,200
3,040
3,440
4,6*0

4,540
4,440
4,240
3,960
3,700

3,530
4,060
4,740
4,090
3,530

3,530
3,440
3,880
3,960
3,960

5,800
6,860
5,690
4,740
4,240

4,150

3^620
2,980
2,560

2,42$
2,260
2,190
JU99
!2,120

2,340
2,196
2,420
4,060
8,990

7,870
6,370
'6,860
7,740
6,740

4,740
4,640
4,540
5476

May.

4,080
3,880
7,610
9,380

10,100

9,520
8,670
8,670
8,000
7,230

6,620
5,690'
5,150
4,440
3,280

2,720
2,340
2,120
1,980
1,840

1,770
1,700
1,640
1,580
1,450

1,390
1,330
1,270
1,150
1,090

"1,040

4,740
4,540
4,240
3,700
3,440

3,206
2,980
2,560
2,290
2,120

2,050
5,470
7,870

&' 800

5,470
6,910
5,860
5,260
8,040

4,840
4,640
iSM
2,880
2,720

2,640
2,420
2,050
1,840
1,770
1 RAft

June.

1,150
3,580
4,150
5,470
6,370

6,260
6,500
7,360
8,130
7,740

5, ISO
4,240
3,620
3,200
3,010

2,800
2,560
2,420
2,120
2,260

2,190
2,880
2,420
2,050
1,840

1,700
1,450
1,330
1,150
1,090

1,580
3,040
2,880
2,050
1,640

i'fco
1,700
1,330
1,390

1,330
1,150
1,096

924
818

768
768
71Q

$
672

672
584
672
073
627

627
584

542
542

July.

979
924
870
921
979

870
1,090

768
672
672

818
1,390

818
672
672

627
672
584
501
461

461
422
403
384
368

348
314
298
331
298
265

501
542
627
698
768

1,6*0
3,840
2,050
idso
1,700

1,390
1,210
i iSo
1,390
1,340

1,720
1,780
1,340
1,066

940

?#>
740
040
640
600

600
540
501
464
464
413

Aug.

282
768
584
672
461

384
363
870
719
584

481

331
298
331

442
481
442
386
298

252
224
211
198
185

173
173
162
139
162
130

396
380
364
348
332

332
948
317art
332

464
413
&*8
317
317

§02
302
302
m
m274
260
2«W
246

c82
802
274
260
94/5

Sept.

139
139
139
128
128

116
116
116
104
100

ite
85
83
85

82
85
89

139
150

298
1.390
1,270
1.040

584

481
384
314
298
542

288
317
274
302
380

380
364
540
482
464

501
890

1,340
l,4flO
1,340

1,2%
840
690
600
540

501
413
430
396
380

317
364
348
317
302

NOTE. Stage-discharge relation affected by ice Dec. 26, 1918, to Feb. 11, 1919, Feb. 26 to Mar. 7, 1919, 
and Dec. 2, 1919, to Mar. 14, 1920; mean discharge ascertained by means of oite dfgebar|e tteasttrement, 
observer's notes, weather records, and comparison with flow of Skunk River at Augusta, Iowa. Observa 
tions discontinued Jan. 1 to Feb. 11, 1919, and Jan. 1 to Mar. 13, 1920, because of ice. Gage not read, dis 
charge interpolated, Nov. 28, 1918, July 4, 1919, and July 4, 1920. Braced figures show mean discharge 
for periods indicated.
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Monthly discharge of Skunk River at Coppock, Iowa, for the years ending Sept. 30, /.'>/'
and 1920.

[Drainage area, 2,890 square miles.]

Month.

1918-19.

November. ....................................

April..........................................
May...........................................

July...........................................

The year. ...............................

1919-20.

May...........................................

July...........................................

Discharge in second-feet:

Maximum.

280 
310 
480

818 
11,500 
4,740 

10,100 
8,130 
1,390 

870 
1,390

11,500

3,960 
6,140 
1,640

12,200 
8,950 
7,870 
3,040 
2,340 

464 
1,460

12,200

Minimum.

86 
135 
157

500 
1,270 
1,040 
1,090 

265 
139 
82

82

- 768
1,270 

700

500 
2,120 
1,640 

542 
413 
246 
274

246

Mean.

112
190 
264 
258 
501 

3,240 
3,030 
4,150 
3,540 

640 
373 
294

1,390

1,880 
3,090 

943 
500 
717 

5,020 
4,520 
3,870 
1,110 
1,050 

320 
566

1,970

Per 
square 
mile.

0.039 
.066 
,091 
.089 
.173 

1.12 
1.05 
1.44 
1.22 
.221 
.129 
.102

.481

.651 
1.07 
.326 
.173 
.248 

1.74 
1.56 
1.34 
.384 
.363 
.111 
.196

.682

Run-off 
in inches.

0.04 
.07 
.10 
.10 
.18 

1.29 
1.17 
1.66 
1.36 
.25 
.15 
.11

6.48

.75 
1.19 
.38 
.20 
.27 

2.01 
1.74 
1.54 
.43 
.42 
.13 
.22

9.28

SKUNK RIVER AT AUGUSTA, IOWA.

LOCATION. In sec. 26, T. 69 N., R. 4 W., at highway bridge a third of a mile from 
Augusta post office, Des Moines County, and 12.2 miles from mouth of Skunk 
River where it empties into pond of Mississippi River Power Co., 32. 2 miles 
above dam at Keokuk, Iowa.

DRAINAGE ABEA. At gaging station 4,290 square miles; at mouth 4,350 square miles 
(measured on map issued by United States Geological Survey; scale, 1 to 500,000).

RECORDS AVAILABLE. October 1 to November 15, 1913; May 27,1915, to September 
30, 1920.

GAGE. Chain gage attached to downstream handrail of bridge about 95 feet from left 
abutment; read once daily by L. E. Williamson. Zero of chain gage 528.55 feet 
above mean sea level, Memphis datum. Staff gage attached to downstream left 
side of middle pier, used by engineers of the Hydraulic Engineering Co. of Maine 
during 1913; taken out by ice in spring of 1914. Datum of staff gage approximately 
0.73 foot higher than datum of chain gage.

DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached or by 
wading.

CHANNEL AND CONTROL. Bed composed of sand; shifting. Right bank high and is 
not overflowed; left bank is overflowed at extreme high stages. Remains of old 
mill dam 600 feet below gage forms control; permanent. The fall over the dam is 
about 3 ieet at medium low stages. Backwater from Mississippi River occurs 
once in about 50 years.



UPPER MISSISSIPPI RIVER BASI2S". 213

KEGULATION. Natural discharge at Augusta occasionally affected at extreme low 
stages, by storage of water at Oakland Mills, 30 miles upstream.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 15.25 feet at 3 p. m. May 4 (discharge, 21,600 second-feet); minimum 
stage, 1.29 feet September 8 (discharge, 26 second-feet, by current-meter meas 
urement); minimum caused by artificial regulation.

Maximum stage recorded during year ending September 30, 1920,16.25 feet at 
7 a. m. April 21 (discharge, 24,500 second-feet); minimum stage, 2.03 feet August 
27 and September 2 (discharge, 244 seconfl-feet).

1913; 1915-1920: Maximum discharge recorded, 30,800 second-feet March 28, 
1916; minimum stage, 1.29 feet September 8, 1919 (discharge, 26 second-feet, by 
current-meter measurement).

A stage of about 21 feet (discharge, 45,000 second-feet) was reached on or about 
June 1, 1903. Natural minimum discharge at this station, probably 25 second- 
feet or less.

ICE. Stage-discharge relation seriously affected by ice.
ACCURACY. Stage-discharge relation permanent except as affected by ice. One 

rating curve used during period; well defined between 20 and 35,000 second-feet. 
Gage read to half-tenths once daily. Daily discharge ascertained by applying 
daily gage height to rating table except as indicated in footnote to tables of daily 
discharge. Open-water records excellent except for periods of low stage January 
24, 1916, to July 17, 1919, for which they are only fair on account of uncertain 
error in gage readings caused by use of corroded iron chain; winter records good.

Discharge measurements of Skunk River at Augusta, Iowa, dunng the years ending Sept.
SO, 1919 and WW.

Date.

1919. 
July 18
Aug. 26
Sept. 8 
Dec. 17 o

Made by 

.....do ................. 

.....do..................

Gage

Feet. 
9 fia
2.00
1.29 
3.69

Dis 
charge.

Sec.-ft. 
656
229

26 
918

Date.

1920.

Feb. 18o
June 30 
Aug. 18

Made by 

.....do..................

.....do.................. 

.....do..................

&
Feet. 

2.82
3.11
2.79 
2.11

Dis 
charge.

Sec.-ft.

i.otio
752 
283

a Stage-discharge relation affected by ice.

Daily discharge, in second-feet, of Skunk River at Augusta, Iowa, for the period May
1915, to Sept. SO, 1920.

Day.

1915. 
1.........
2.........

4.........
5.........

6.........
7.........
8.........
9.........

10.........

11.........
12.........
13.........
14.........
15.........

May. June.

6.640
5,660

4,820
5,240

5,660
6,500
7,480
7 760
7^340

7,060
6,780
8,740
a ifi(\

7,340

July.

4,820
3,550
2,160
1,796,
1,550

1,320
2,670
2 280
1,790
1,550

22,000
20,100
11,300
6,780
8,080

Aug.

15,900
14.100
19,100
19,900
19,400

19,600
15,900
11,200
7,760
6,640

6,500
6,220
5,940
4 689
4^220

Sept.

1,200
1,260
1,670
1,370
1,320

1.200
1,260
1.260
*> SEftft

4,390

6,220
6,080
5,800
5,520
5,800

Day.

1915. 
16.........
17.........
18.........

 19.........
! 20.........

21
23.........
23

25.........

26...1.....
27.........
28.........
29..;......
30.........
#1.. ........

May.

10,800
10,400

Q ^ftft

8,740
7,900

June.

4,040
2,670
2,410
2,410
4,560

4,040
3,880
3,880
3,550-
2,940

2,670
3,550
2,940
2.670
2,160

July.

4,2.0
3,880
2,800
4,960
5,520

4,820
4,040
3,400
6,080

11,600

11,000
10,800
10,600
18,200
15,900
18,900'

Aug.

3, 880
2,940
2,410
2,410
2,410

2,160
2,040
1,910
1.910
1,790

1,670
1,430
1,430
1,370
1,260
1,200

Sept.

6,080
8 040
8' ftfcrt

13,500
S AAfl

6,640
3,880
3 ran
2,410
2,670

3,240
5,660
8 4ftn

 9; 720
10,000
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Daily discharge, in second-feet, of Skunk Ritef at Awgmta, fows, for the 
1915, to Sept. <30, 1920 Continued.

D«y.

1915-16. 
1.......
2.......
3..,^..
4.......
5.......

6.......
7........
8. ......
9.......

10.......

11........ 
12........
13........
14........
15........

16........
17........
18........
W........
30........

21........
32........
23........
24........
25........

26........
27........
28........
29........
30........
01

1916-17. 
1. .......
2.. ......
8........
4........
6........

6........
7........
8........
9........

10........

11........
12........
13........
14........
15........

16........
17........
18........
10........
20........

21........
22........
23........
24........
26........

26........
27........
28........
29........
30........
31........

Oct.

9,580
10,100
10,600
10,700
10,100

8,740
7,340
7,480
7,900
7,620

7,340 
5,940
5,380
5,100
4 *>on

3,400
2,940
2,940
2,940
2,803

2,070
2,640
2,410
2,410
2,280

2,160
2,160
1,910
1.910
1,790
1 790

325
300
210
138
122

108
108
93
80
93

93
68
SO
93
88

57
68
80

108
113

122
120
03

138
CftCL

1 030
l'030

\fje.
715
352
252

N6V.

1,790
1,670
1,5SO
1,430
1,430

1,430
1,430
1,430
1,370
1,320

1,320 
1,260
1,370
1,430
1,670

2,040
2,160
2,160
2,040
1,910

1,780
1,670
1,670
1,550
1,430

4,820
4,220
3,550
2,940
2,410

210
190
190
180
172

190
194
210
715
818

818
715
538
380
300

252
210
210
190
218

214
230
252
230
138

172
380
AfiO

620
538

t>6c

2,190Y,m
1.679
1,430
1,430

1,370
1,320
1,260
1,200
1,208

1,320 
1,260
1,140

870

800

4«8
408
300
yjK
300

300
275
97";
275
250

250
250
100

120

140
150
150
150

Jan.

1,500
3,000
4,090
5,000
4,000

"3,000
2,000
2,0)0
2, (KM)
2,600

2,000 
1,500
1,000

800
ftrtrt

800
800
800
800

1,000

7 000
12,090
15,400
18,000
12,000

10,000
15,000
15,000
1,000
8,000
5 380

200

150

14fl
130

200
1,000

800
600

400
300
200
200
200
200

Feb.

3,000
2,000
i.eoo
1,500
1,900

1,200
1,200
1,000
1,000
1,000

1,800 
1,000
1,000
1,000
1,000

1,000
1,200
3,000
5,000
S,odo
6,000
8,000
8,000

10,000
7,500

6,600
6,000
6,500
7,500

200

Mar.

8,000
8,000
8,000
7,000
7^000

6,000
5,160
3,880
2,940
2,410

1,610 
1,670
1,670
1,670
1,670

1,670
1,790
1,670
1,670
1,790

1,670
1,550
1,670
1,670
1,790

10,700
24,300
30,800
27,000
21,000
9,0>0

200
200
200
150
130

150
2QO
300
500

1,000

2,000
3,800
4,220

12,100
10,600

8,460
7,340
6,500
5,660
3,880

3,400
3,240
2,940
2,940
2,860

2,670
2,670
2,410
2,160
1670
1,430

Apr.

5,520
4,390
4,040
3,240
2,«7t>

2,540
2, WO
2,160
2,040
1,910

1,670 
1,550
1,430
1,430
1,430

1,430
1,430
1,430
1,430
1,430

1,550
1,670
1,670
1,430
1,430

1,430
1,430
1,430
1,430
1,430

1,430
1,430
1,320
1,200
1,030

975
922

1,200
1,260
1,430

1,430
1,S20
1,430
1,370
1,260

1,080
1,550
1,550
1,670
2,160

2,160
2,160
1,910
1,910
2,410

2,160
1 910
1,910
2,280
4,390

May.

1,670
1 550
3,880
3,880
3,240

2,940
2,640
2,160
1,WO
1,790

1»6?0 
1,550
6,920

13,500
14,100

11,600
8,600
7,340
5,940
4,040

3,880
4,220
4,890
7,760
8,320

7,030
13, 000
5,380
4,560
3,880
3,240

13,700
12,000'
9,580
6,080
7,900

7,340
5,100
4,560
3,240
2,940

2,540
2,280
2,160
1,910
1,670

1,550
1,430
1,430
1,430
1,080

1,030
5,240

10,600
9,160
5,800

'ij'olw*
3)550
3550
2,160
2,160

Jttne

3,240
2, MO
8,090
2670
2,160

12,100
17,900
11,600
7,080
6,220

2,670 
2,410
2,160
1,670
1,436

1,320
1,430
1,320
1,260
1,140

2,940
2,160
1 910
2,160
1,670

1,670
1,670
1,320
1,030

870

2,280
3,55,0
4,220
9,160

18,400

24,600
27,000
25,600
24,300
19,100

13,200
10,700
17, (KM)
14,500
15,700

19,900
18,900
15,300
14,500
10,700

9,720
8,740
6,780
5,660
4,820

4,220
2,940
2,670
2,410
2,410

July,

975
1,080

975
538
57.5

065
620
975
870
715

575
53S
538
500
620

538
435
500
575
575

1,320
870
500
435
435

975
408
408
275
230
300

lj-910
1,670
1,550
1,430
1,140

1,030
975
922

1,140
1,080

1,030
1,080

975
750
620

538
500
538
S70
922

870 1
870
975
922
870

665
620
922
870
932 !
750

Aftg,

275
468
325
300
300
<tfkA

306
275
27S
325

250 
250
922
870
665

380
380
408
408
325

275
230
190
190
172

200
200
190
172
200
200

665
620
500
575
575

500
435
468
975
500

*»
325
275
275
275

300
300
210.
210
172

300
210
300
300
380

340
300
300
300
380
300

Sept.

275
230
252
200
200

6,780
3,880
2,410
1,140

818

468 
352
275
275
275

j 275
275
190
200
200

200
175
175
175
150

160
sob
500
715
538

350
350
$80
40§

2,870

1,790
1,670
1 670

922
818

4SS
350
300
325
300

325
300
300
275
275

275
275
250
250
250

200
210
162
ISO
172
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Daily t

Day.

1917-18
1......
2......
3......
4......
*......

*......
7......
8......
9tw»!!!"!

u......
12......
13......
14......
1$......

IS
i?!!!!!!
is. .....
19> ....
20.....!

21......
22......
23......
24......
25......

2ft......
2?......
2S......
3ft. ....

3&
si!!!!!!

1918-lfi
*,..,..

 3, ...
4.,.,,.
£,,..,.

 $...., 
7,.-..,
&,..,. 
9......

10......

11......
12......
13......
14......
15......

16......
17......
18......
19......
20......

21.... .
22.... .
23.... .
24.... . 
25.... .

26......
27......
28......

to.....!
11......

Ksckargt, in second-feet, of Skunk River at Augusta, lQwa,far the period May 27, 
1$15> to Sept. 30, 1920  Continued.

Oct.

172
155
172
155
138

138
129
138
122
10?

99
98
86
80
86

93
. 80

93
156
172

155
155
155
138
13S

172
19ft
210

.'  172
138

.'  210

252.
. 200

200
200
200

200
wo
17?
175
175

175
175
175
150
150

150
150
175
175
175

175
175
175
175 
175

175
175
200
200
200

Nov.

162
155
153
190
155

155
172
158
162
172

138
155
122
138
138

156
122
13g

; 122
122

113
1 -122

122
122
122

138
128
14&
I3g
193

*90
210
230
275
352

380
396
300
300
300

275
300
252
252
300

352
252
275
300
252

230
275
275
252 
230

252
239
275
380
380

Dec.

145,
190i
145,
155>
172t

140
120
100
80
SO

80.
80ao
60.

60.
6O
60eo>
so

100
100
100
150
175

120
100
100
80
80
70

38ft
380
352
3SO
380

408
380,
m
380
352

380
380
380
408
408

435
435
468
538
500

500
500
500
538 
450

400
350
350
350
300
300

Jan.

7C

60

50

40

250
225
200
150
150

150
900
200
900,
200

200
150
15d
150
150

200
200
250
300
350

400
600
800

1,000 
1,200

1,670
1,550
1,430
1,080

975
922

Feb.

dn

50
60

100

300
1.000
3)000

'4,000
4,560

3,880
3,880
3,500
3,000
2,000

,1,000
5 1,000

i 1,000
1,000
1,900

1,000
1,000
1,000

870
62fl
538,
50Q
538

500
468
358
$00
435

352
500
715

1,550
1,670

1,670
1,670
1,370
1,260
1,080

1,080
1,030
1,030
1,140 
1,430

1,430
1,320
1,080

Ajar.

1,030
Q7Kyto

1,200
1,670
2,670

2,670
1,430
1,320
1,030

870

817
817
817
665
620

620
620
620
175
537

537
537
575
575
537

537.
500
500
435
407
467

975
870
715
765

1,080

1 2(JO'975
\ OJSO
1,030
1,030

1,200
1,790
1,910
2,410
2,160

10,400
20,400
18,900
19,900
16,100

10,300
8,180
6,780
5,520 
4,040

3,400
3,240
2,800
2,280
1,790
1.910

Aprt

435
467
467
500
407

352
575
537
435
380

352
352
325
350
380

407
380
467
575
620

715
620
500
435
435

407
407
407
407
407

1,9W
1,790
1,910
i,tio
1,910

1,940
J, 790
1, flWi
1 §7,9
1,«70

1,790
1,910
3,550
4,040
5,940

' 6, 220
6,220
5,660
5,520
4,680

4,040
4,220
6,360
6,360 
5,380

4,820
4,390
4,220
4,820
4,820

May.

352
300
300
300
325.

300
300
300,

2,160
1,800

1,430
575
467
407
300

325,
3JJ5
380
500
537

575,
1,67O
2,040
9,580,
7^340

6,360
4,390
5,520
9,300

14,100
9,020

4,960
5,100
a,3oq

21,400
$,400

19.700
18,200
13.0DO
Jl 600
9,020

8,180
7 340
6,360
5,940
5,520

4,960
3,880
2,940
2,670
2^540

2,280
2,160
2,280
2,160 
2,040

1,910
1,670
1,550
1,430
1,430
1,430

June.

7,760
6,220
4,390
4,22fl
4,160

12,000
11,800
11,800
14,500
18,200

25,60ft
25,300
18,900
13,700
11,OOQ

8,460
7,620
5,94fl
4,820
3,880

3,090
2,670
1,790
1,670
8,460,

5,600
5,100
3,550.
3,24ft
3,24Q

1,550
6^360
7.080
8,880

W,1QO

8,740
8,040

8,74Q
8,600

7,060
6,780
5,100
3,240
2,800

2,800
2,670
2,670
2,670
2,540

2,280
2,280
2,160
2,160 
2,040

1,790
1,670
1,550
1,430
1,550

July

3,240
3 240
2^940
2,540
2,160

1,430
1,430
1,430
2,940
2,040

1,670
1,790
1,910
1,260
1,370

1,670
1,370
1,200

97S
715

665
620
620
500
467

436
435
43fi
923
87Q
66S

1.43Q
1,430
1,430
1,4$Q
§»$M>

2,280
1.380
i,080

fl2^
818

765
715
715
665
715

665
715
715
665
665

620
620
575
500 
435

435
467
435
435
435
435

Aug.

620
620
620
407
407

4Q7
4Q7
407
407
407

325
252
325
275
275

262
252

2,040
2,040
1,200

1,030
975
922

1,200
1,260

1,370
2.160
1,550
1,370

i 1,030
922

2t8QO
98?
817
765
6ijO

4«7
4«7
620
575
575

620
665
620
575
620

575
575
620
575
537

575
500
467
435
275

230
214
210
198
190
190

Sept.

1,370
2,160
3,400
2,410
1,670

1,200
1,080

870
715

435,
407
325.
325
3QQ

275
252;
252
210
230

252
275
230
2tQ
240

27:5
2S5J
23Q
24fl
240

176
165

.

148
42
2?

182,
£62

190
155
138
145
138

122
113
102
122
165

172
407
922

1,670 
1,430

1,030
1,030

922
1,030
2,160
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Daily discharge, in second-feet, of Skunk River at Augusta, Iowa, for the period 
1915, to Sept. SO, 1920 Continued.

Day.

1919-20. 
1........
2........
3........
4........
5........

6........
7........
8........
9........

10........

11........
12........
13........
14........
15........

16........
17........
18........
19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........
30........
31........

Oct.

2,800
3,550
2,940
3,880
4,390

4,560
4,560
4,560
4,680
4,560

4,220
4,390
4,220
4,220
3,550

2,800
1,670
1,670
1,550
1,430

1,320
1,260
1,200
1,140
1,080

1,030
1,140
1,030
1,080
1 140
2^670

Nov.

X5,380
3,400
2,410
2,160
1,910

1,670
1,550
1,670
6,360
5,520

8,460
8,460
7,620
7,060
7,060

6,500
5,940
5,100
4,960
4,820

4,390
2 <ktA

2,670
2 KAf\

2,410

2,410
2,160
9 Ififl

2,280
2,500

Dec.

2,300
2,100
1,900
1,800
1,900

2,000
2,200
2,000
1,900
1,800

i AMI
1,200
1,100
1,000

900

900
oftft
900
900
onn

800
800
800
750
750

750
750
800
850
oflfl
900

Jan.

700
700
7fift

750
7fift

700
675
675
650
650

625
625
650
650
650

650
  650

610
610
650

650
610
610
560
520

520
520
480
480
480
4RD

Feb.

530
630
580
580
580

580
580
540
580

1,060

1,830
2,300
2,500
2.300
ijsso
1,570
1.230
1,000

820
680

580
ISA

540
580
580

540
540
500
500

Mar.

430
500
550

1,300
1,500

2,500
3,200
3,600
3,800
5,300

5,300
6,000
8 000
7.000
6,000

6,400
6,080
6,220
6,780
6,640

6,780
5,380
3,880
3,240

18,900

24,300
22,000
21,200
21,400
14,100
10,700

Apr.

8,180
8,460
9,020
6,780
5,660

5,380
5,800
6,220
5,240
4,220

3,550
3,240
3,880
3,550
3,240

2,940
3,090
3,240
6,780

18,900

24,300
12,500
9,300
9,020
9,300

8,180
7,200
7,060
6,640
5,940

May.

7,340
6,500
5,940
5,100
3,550

4,040
3,550
3,240
2,670
2.670

2,410
10,000
17,700
15,700
9,580

7,900
9,300
9,160
7,620
6,920

6,220
6,080
4,960
4,390
3,400

2,940
2,940
2,670
2,410
2,160
1,910

June.

1,910
2,280
2,940
3,240
2,540

1,910
1,910
1,670
2,410
1,910

1,670
1,670
1,320
1,200
1,080

1,030
922
870
818
765

765
715
765
715
665

665
620
575
575
665

July.

620
665
870
715
922

2,540
2,160
2,540
2,160
2,160

1,910
1,670
1,430
3,550
3,240

2,540
2,410
1,910
1,670
1,260

1,030
922
870
715
665

665
620
620
575
538
468

Aug.

408
380
380
380
352

352
325
325

1,370
870

500
500
500
538
380

380
266
266
325
325

352
315
315
315
290

266
244
315
290
290
266

Sept.

266-
244
352
352
315-

290
315-
352
715
538-

468
468
975

1,370-
1^430

1,550.
1,910
1,320
1,030

818

715-
620>
40&
468
468-

468-
538
500
435-
40»

NOTE. The above table of daily discharge for the period May 27 to Sept. 30,1915, supersedes the table 
published to Water-Supplv Paper 405. Stage-discharge relation affected by ice, Dec. 15, 1915, to Mar. 6, 
1916, Dec. 13,1916, to Mar/12,1917, Dec. 6,1917, to Feb. 14,1918, Feb. 18-28,1918, Dec. 25,1918, to Jan. 25, 
1919, and Nov. 30,1919, to Mar. 16,1920; discharge ascertained by means of gage heights, discharge measure 
ments, observer's notes, weather records, and comparison with record of flow of Skunk River at Coppock, 
Iowa. Gage readings in error, Julv 31,1916. Aug. 4-9,11,12,26, 27, 30,31. Sept. 4. 5.19-26, Oct. 22, Dec. 5- 
12,1916, July 14, 31, Aug. 6. 26, Sept. 1, 2,12, 20-26,1917, Apr. 14, May 6, 7, Sept. 25, 29, 30, and Oct. 2-6. 
9-30, 1918: discharge corrected by comparison with flow of Skunk River at Coppock, Iowa. Gage not 
read, discharge interpolated, May 10,1918. Flow probably affected by regulation at Oakland Mills, Sept. 
7-11,1919. Braced figures show' mean discharge tor periods indicated.



Monthly

UPPER MISSISSIPPI BIVEE BASIN. 217
<e of Skunk River at Augusta, Iowa, for the period May 27,1915, to Sept. 

SO, 1920.

[Drainage area, 4,290 square miles.]

May 27-3 
June....
July....

Septemb

October. 
Novemb 
Desembe

Februarj 
March..
April...
May.

July....

Septemb 

Th

October 
Novemb 
Decemb 
January 
Februarj

April...
May....

July....
August. 
Septemb

Th

October. 
Novembi 
Decembe 
January. 
Februarj
March..
April...
May....
June....
July....
August. 
Septemb

Th

October. 
Novemb 
Decemlx 
January. 
Februarj 
March..,
April. . .
May....
June....
July....
August. 
Septemb

Th

Month.

1915. 
L. ......... ..........................

sr. ...................................

1915-16.

r

3 year. ................................

1916-17.

BT.....................................

1917-18.

iF.. ...................................

 

jr.. ....................... .

1918-19.

r... ..................................

sr....... ..............................

Discharge in second-feet.

Maximum

10,800 
8,740 

22,000 
19,900 
13, 500

10,700 
4,820 
2,160 

18,000 
10,000 
30,800 
5,520 

14,100 
17,900 
1,320 

922 
6,780

30,800

1,030
818 
46S 

1,000

12,100 
4,390 

13,700 
27,000 
1,910 

975 
2,670

27,000

210 
190 
190

4,560 
2,670 

715 
14,100 
25,600 
3,240 
2,040 
3,400

25,600

252 
380 
538 

1,670 
1,670 

20,400 
6,360 

21,400 
10,100 
2,540 
2,800 
2,160

21,400

MinJTpt""-

7,900 
2,160 
1,320 
1,200 
1,200

1,790 
1,260

800 
1,000 
1,550 
1,430 
1,550 

870 
230 
172 
150

150

57 
138

150 
922 

1,030 
2,280 

500 
172 
16?

57

80 
113 
60

407 
325 
300 

1,670 
435 
252 
210

150 
190 
300 
150 
352 
715 

1,670 
1,430 
1,430 

435 
190 
27

27

Mean.

9,430 
4,960 
7,310 
6,750 
4,930

5,080 
1,940 
1,070 
5,410 
3,490 
6,760 
2,010 
5,370 
3,440 

630 
330 
742

3,030

252 
338 
193 
248 
168 

3,070 
1,670 
4,540 

12,000 
965 
388 
548

2,030

139 
144 
103 
50 

1,340 
877 
450 

2,630 
8,640 
1,420 

830 
696

1,430

182 
282 
409 
505 
050 

5,000 
3,770 
6,400 
4,440 

873 
584 
453

1,990

Per 
square 
mile.

2.20 
1.16 
1.70 
1.57 
1.15

1.18
.452 
.249 

1.26 
.814 

1.58 
.469 

1.25 
.802 
.147 
.077 
.173

.706

.059 

.079 

.045 
' .058 

.039 

.716 

.389 
1.06 
2.80 
.225 
.090 
.128

.473

.032 

.034 

.024 
,012 
.312 
.204 
.105 
.613 

2.01 
.331 
.193 
.162

333

.042 
.066 

.095 

.118 

.221 
1.17 
.879 

1.49 
1.03 
.203 
.136 
.106

.464

Run-oft 
In inches.

a 41
1.29 
1.96 
1.81 
1.28

1.36 
.50 
.29 

1.45 
.88 

1.82 
.52 

1.44 
.89 
.17 
.09 
.19

9.60

.07 

.09 

.05 

.07 

.04 

.83 

.43 
1.22 
3.12 
.26 
.10 
.14

6.42

.04 

.04 

.03 

.01 

.32 

.24 

.12 

.71 
2.24 
.38 
.22 
.18

4.53

.05 

.07 

.11 

.14 

.23 
1.35 
.98 

1.72 
1.15 
.23 
.16 
.12

6.31
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Monthly discharge of Skunk River at Augusta, Iowa, for the period of May 27, 1915, to 
Sept. SO, 1920 Continued.

Month.

1919-20. 
October. .......................................

February. .....................................
March .........................................
April..........................................
May . . ............................ ............
June.. . ........................................
July...........................................

Discharge in second-feet.

Maximum.

4,680 
8.460 
2,300 

750 
2,500 

24,300 
24,300 
17,700 
3,240 
3,550 
1,370 
1,910

24,300

Minimum.

1,030 
1,550 

750 
480 
500 
430 

2,940 
1,910 

575 
46S 
244 
244

244

Mean.

2,720 
4,150 
1,250 

623 
936 

7,710 
7,230 
5,840 
1,360 
1,440 

309 
670

2,870

Per
square 
mile.

0.634 
.967 
.291 
.145 
.218 

1.80 
1.69 
1.36 
.317 
.336 
.093 
.156

.669

Run-off 
in inches.

0.73 
1.08 
.34 
.17 
.24 

2. OS 
1.89 
1.57 
.35 
.39 
.» 
.17

9.12

SQUAW CREEK AT AMES, IOWA.

LOCATION. In sec. 3, T. 83 N., R. 24 W., at footbridge 1,700 feet above Chicago & 
Northwestern Railway bridge in Ames, Story County, and 2 miles above junction 
with Skunk River.

DRAINAGE AREA. 210 square miles (measured-, on topographic map and United States 
post-route map).

RECORDS AVAILABLE. May 24, 1919, to September 30, 1920.
GAGE. Vertical staff gage attached to middle pile of left bent of bridge; read by E. D. 

Burchard.
DISCHARGE MEASUREMENTS. Made from Chicago & Northwestern Railroad bridge at 

extreme high stages; at other stages from footbridge to which gage is attached or 
by wading.

CHANNEL AND CONTROL. Bed composed of sand and gravel; sand shifts during high 
water. Left bank high; right bank subject to overflow at stages above 7 feet.

EXTREMES OF DISCHARGE. Maximum stage recorded during period May 27, 19J9, to 
September 30, 1920, 8.51 feet at 7.20 p. m. October 4, 1919 (discharge, 2,21<? 
second-feet); minimum discharge, no flow, August 28 to September 17, 1919.

Maximum stage in recent years, about 14.5 feet June 4,1918 (discharge, about 
6,900 second-feet). The creek is dry for a short period nearly every summer.

BsjSi-^ Stage-discharge relation, seriously affected by- iee.
AccuRACY.-^-Stage-diseharge relation changed below gage height 2.9 feet (discharge, 

230 second-feet) by ice jam of March, 1920; seriously affected by ice. Two well 
defined rating curves used, one applicable May 27, 1919, to March 12, 1$2Q, and 
the other, a revision of the former curve, applicable March 13 to September 30, 
1920. Gage read to hundredths twice daily, or oftener during high water. Daily 
discharge ascertained by applying mean daily gage height to rating table except 
as indicated in footnote to tables of daily discharge. Open-water records exc.ellen.fi; 
winter records good.
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Daily <$*diar0e, in second-feet, of Sqitaw Creek at Ames, Iowa, for the period May,&4, 
1919, to Sept. SO, 1920 Continued.

Day.

1919-20. 
1....... .......
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9............:.
10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

954
329
371

1,670
1,240

481
308
230
240
193

166
134
127
120
112

104
97
90
84
78

71
66
58
56
61

57
53
49
46
118
184

Nov.

134
111
1ftd
84
74

69
64
61
202

1,720

1,280
766
371
268
230

202
202
202
193
175

175
175
166
150
142

104
72
72
78
78

Dec.

100
95
95
95
90

85
80
75
60
65

85
80
75
65
65

70
75
70
70
70

65
75
70
70
70

75
80
80
85
90

Jan.

60
60
60
50
48

48
46
46
42
40

40
40
40
40
42

42
36
34
34
32

28
28
28
26
30

32
30
30
28
26
24

Feb.

24
24
24
24
24

26
28
30
36
46

50
38
55
34
36

28
34
30
26
22

24
24
26
28
28

11
16
22
7

Mar.

11
44
220
340
160

130
95
46

340
700

950
900
550
414
329

154
162
178
162
178

146
146
186
178
212

602
371
288
230
212
178

Apr.

392
371
230
170
110

138
117
117
110
104

98
110
104
98
92

92
80
80
212
458

308
OAQ
230
186
162

186
268
240
195
371

May.

329
249
195
162
146

131
117
110
104
92

104
987

1,570
709
414

350
329
288
268
230

204
178
170
162
146

124
110
110
98
92
88

June.

90
80
70
66
64

57
63
57
51
49

42
36
33
33
33

31
29
25
24
23

24
23
22
21
20

19
21
26
31
29

July.

78
80
73
46
504

392
230
186
131
110

86
98
82
70
65

54
46
38
31
27

28
23
19
17
14

13
12
11
9.3
7.1
6.3

Aug.

6.0
5.4
4.7
4.1
3.8

3.4
3.0
2.9
4.1
4.7

4.7
104
37
18
11

8.2
7.1
6.6
9.3
20

240
78
48
31
23

16
13
11
8.8
10
7.1

Sept.

6.3
6.6
27
58
63

47
31
37

1,020
987

436
249
170
131
104

85
74as.
54
48

43
37
36
3»
29

27
21
19
18
18

NOTE. Stage-discharge relation affected by ice Nov. 28,1919, to Mar. 13,1920; discharge ascertained by- 
means of gage heights. 15 discharge measurements, observer's notes, and weather records. Gage not read, 
discharge interpolated, Oct. 13-16,18-20,26, Nov. 6,1919, June 2,22. 23,25,28, and Sept. 6,1920. Gage not 
read, discharge estimated, June 4-7,1919. Stream practically dry Aug. 26 to Sept. 17,1919.

Monthly discharge of Squaw Creek at Ames, Iowa, for the period May 24,1919, to Sept*
SO, 1980.

[Drainage area, 210 square miles.]

Month.

1919. 
May 24-31.. .......... .........................

July...........................................

1919-20.

March ...
April..........................................
May...........................................

July............................................

Discharge in second-feet.

"Ma-ri Tr^ntn

68 
1,200 

34 
97 

1,130

1,670 
1,720 

100 
60 
55 

950 
458 

1,570 
90 

504 
240 

1,020

1,720

Minimum.

44 
30

.4 
0 
0

46 
61 
60 
24 

7 
46 
80 
88 
19 
6.3 
2.9 
6.3

2.9

Mean.

55.6 
255 
10.2 
4.88 

50.2

256 
257 
77.9 
38.4 
28.4 

284 
189 
270 
39.7 
83.4 
24.3 

133

141

Per 
square 
mile.

0.265 
1.21 
.049 
.023 
.239

1.22 
1.22 
.371 
.183 
.135 

1.35 
.900 

1.29 
.189 
.397 
.116 
.633

.671

Run-oft 
in 

inches.

0.08 
1.35- 
.06 
.OS 
.27

1.41 
1.36 
.43: 
.21 
.!& 

1.56 
1.00- 
1.49 
.21 
.46 
.1$ 
.71

9.12
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DES MOINES RIVER AT KALO, IOWA.

LOCATION. In sec. 17, T. 88 N., R. 28 W., at highway bridge in Kalo, Webster 
Cointy, 1$ miles east of Otho, a station on Minneapolis & St. Louis Railroad, 
anc 1£ miles above mouth of Holiday Creek, which enters from left.

D.RAINJSGB AREA- 4,170 square miles (measured,on map issued by United States 
Geological Survey; scale, 1 to 500,000).

RECORDS AVAILABLE. October 18, 1913, to September 30, 1920.
GAGE.--Chain gage attached to downstream side of bridge in middle of right span; 

real by S. C. Fuller.
DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached or by 

wax ing.
CHANNI

tically
EXTREMES

30,
0.7(

1
at

(se
(sfc

ICE. S
(stag>

causes

Dischan

SL AND CONTROL. Control not well defined. Bed composed of gravel; prac- 
pennanent. Point of zero flow estimated to be at gage height  1.0 foot. 
OF DISCHARGE. Maximum stage recorded during year ending September 

1919, 9.1 feet June 24 and 25 (discharge, 10,200 second-feet); minimum stage,
foot at 6.30 p. m. September 5 (discharge, 196 second-feet), 

[aximum stage recorded during year ending September 30, 1920, 11.38 feet 
.20 p. m. July 9 (discharge, 14,200 second-feet); minimum discharge, esti 

mated 28 second-feet January 22 (stage-discharge relation affected by ice).
J13-1920: Maximum stage recorded, 14.0 feet May 30, 1915 (discharge, 18,500 

cond-feet); minimum discharge, estimated 28 second-feet January 22,1920 
age-discharge relation affected by ice). 
Stage-discharge relation seriously affected by ice. 

BEGUUI.TION. Operation of city power plant, at Fort Dodge, about 7 miles upstream, 
i diurnal fluctuation during low water.

lischarge relation practically permanent except as affected by 
Rating curve fairly well defined above 1,000 second-feet; below 1,000 second- 

rating is uncertain at times on account of shifting control. Gage read to hun- 
drelths once daily except during winter, when it is read irregularly or not at all. 

discharge ascertained by applying daily gage height to rating table except 
as indicated in footnote to tables of daily discharge. Open-water records excel- 

except for periods of low water, for which they are poor on account of diurnal 
fluctuation; winter records fair.

ACCTTRA CY. Stage-di 
ice 
feet 
dre 
Daily

e measurements of Des Moines River at Kalo, Iowa, during the years ending 
Sept. SO, 1919 and 1920.

Date.

1918. 
Oct. 17

1919. 
Mar. 27
Aug. 19 
Sept. 5

Made by  

E. D. Burchard .......
.... .do.. ............... 
, ....do.. ...............

Gage 
height.

Feet.
A on

6.10
1.56
.89

Dis 
charge.

Sec.-ft. 
247

5.200
660 
291

Date.

1919.

1920.

Feb. 18« 
Mar. £9

Made by 

.....do.................

.....do................. 

.....do.................

Gage 
height.

Feet. 
0.97

1.61
1.59 
4.83

Dis 
charge.

See.-ft. 
60

151
95 

3,810

Stage- lischarge relation affected by ice.



SURFACE WATER SUPPLY, 1919-1920, PART V.

Daily discharge, in second-feet, of Des Mbines River at Kalo, Iowa, for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1... ........
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............ia... .........
14............
15._.... ......

16............
17............
18............
1ft............
20............

21............
22............
23............
24............
25............

26............
27...-. .......
28............
29............
3<k.... .......
31............

1919-20.

2............
3... .........
4............
5v.... .......

6............
7............
8............
9............
10............

11............
12............
13............
14............
15......... _

16............
17............
18............
!» ... ......
20............

21............
22^... ........
23v... ........ .
24............
25............

26............
27............
28
29............
30............
.31............

Oct.

236
302
280
236
258

258
245
370
325
470

325
271
236
236
302

236
245
325
236
258

280
236

| 236
280
325

348
429
525

1,180
1,820
2,000

325
9£tt

325

325

  370
258
OCA

325
325

348
258
258
280
258

280
154
258
325
280

134
271
236
236
258

236
280
258
271
302
245

Nov.

2,000
2,000
1,820
1,640
1,640

1 480
1*.320
1 ISO
1,250
1,250

1,250
1 480
1*400
1*320
1,320

1,320
1,320
1,320
1.480
I7 640

1 640
1*640
1 640
1*520
i 4nn

1,320
1,110
1,250
1,110

905

236
OCQ

128
245

1OQ

178
OQA

498

678
645
645
498
325

OOK.

348
555
445
585

525
555
COE

498
555

470
100
160
160
130

Dec.

1,010
1,110
1,180
1,250
1,180

1.110
1,110
1,220
1,320
1,320

1,480
1,400
1,910
2,000
2,000

2,100
2,100
2,000
1,820
1,820

1,820
1,910
1 TOft

1,820
1,480

1 1QA

970
905
970

1.040
1,320

100
100
130

160

160
130
100
75
75

75
100
100
100
75

60
110
280
130
55
o>;

130
110
110
130

100
100
200
300
160
100

Jan.

75
75

200
OOft

260

400
90

1 CA

75
110

140
140
110

OA

70

75
55
55
55
40

Qft

28
36
75

110

110
110
80
80

100
100

Feb.

own

75
75
65
55
75

100
95

100
100
90

100
75
90
75
75

100
100
96
cm

100

100
OA

75* 75
90

75
65
55
50

Mar.

2.520
2,630
3,590

6,400
7,330
7 330
7,330
7 330

6,550
5,800
5,850
5,210
5,350

5,500
5,500
5,350
5,210
4,930
4,790

55
100
200
200
160

130
100
100
240

2,600

7 000
8*500
9,000
9,000
8,500

8,290
8,130
7^650
7,170
5,950

4,650
4,240
3,850
3,850
3,980

4,240
4,370
3,980
3,720
3 460
3 '990

Apr.

4,650
4.370
4,2404' no
4,240

4,110
4,240
4,650
5,500
5,800

6,100
6,700
6,850
 7,490
7,650

7,970
8,630
8630
8 630
S*,460

7,970
7650
7,970
7,650
7,010

5,210
5,500
5,800
5,500
5,500

3,100
3,100
2,980
2,860
2,740

2,630
2,300
2,200
2,100
2,200

2,250
2,300
2,300
2,410
2,740

2,410
2,000
2,260
2,520
3,980

4,650
3,850
3,720
3,220
3,040

2,860
2,980
3,460
3,460
3,590

May.

5,210
5,350
5,650
5,950
6,5SO

7,010
6,700
6,850
6,700
6,100

5,720
5,350
4,930
4,510
4,110

3,850
3,460
3,220
3,100
3,100

2,860
2,860
2,520
2,410
2,200

2,200
2,080
1,910
1,820

905
905

3,980
4 240
4*510
4 110
3,850
O KftA

3,220
2,980
2,860
2,740

2,630
3,590
3,850
4,930
5,070

5,210
5,350
5,210
4,790
4,370

4,110
3,980
3,850
3,720
3,340

3,340
3,220
2,980
2,630
2,580
2,520

June.

905
2,410
3,220
4,510
4,510

4.650
4,650
4510
4,370
4,370

4,930
5,210
5,800
5,650
5,650

6,100
6,700
7650
7,170
8,800

8,800
8,720
8,630

10,200
10,200

9,650
9,140
8,290
6700
6,250

2.308
2,200
2,410
2)300
2,000

1 860
1*730
1 640
1*480
1,320

1,110
1,180
1,140
1,110
1,400

1,320
2,000
2,000
1,910
2,000

2,ioa
2,200
2,200
9 nnrt
1,910

1,730
1 640
1*.560
2,100
2,200

July.

5,500
5,070
4,650
4,240
3,980

4,040
4,110
4,510
4,650
4,510

3,720
3,346
3 *Mft

2,860
2,630

2,410
2,520
2,630
2,410
2,100

2,100
1,910
1,730
1,640
1,560

1,320
1,320
1,250
1,110
1 (14O
1,040

2,740
5,070
5,070
4,660
A f)Af\

9 480
13*700
13,700
13,000
iq onft

19 9J¥l

10,700
9,480
9 01A

8 QAA

8,130
7,170
6,550
6,100
5,500

5,500
4,930
4,370
4, 110
Q yLQA

2,860
9 fisn
2,410
2,200
2,100
1,820

Aug.

1,110
1,040
1,040
1,040

905

346
905
840
905
840

742
678
742
no
775

fi&fl
QAf)

775
710
678

645
615
555
525
iOK

348
526
AiS

34$
316
280

1,780
1,730
1 640
1* Wl

2,100

3,460
3,100
2 QAft

1,910
1 640

1,480
1,320
1 isn
1 1GA

1 140

1,110
970
one

ft7ft

2,980

4,930
<f jfift
2.520
1,910
1,730

1,480
1,110
1 IWI

1,040
1 040
2*. 740

Sept.

2tt
216
325
348
196

325
325
825
280
280

280
316
420
325
370

395
370
OAK

^4-SL

316

280
370
325
302
00 C

236
204
246
289
302

2 irto
i <tsn
1 640
1*640
1*.920

2,200
2 0AA

2,000
2,630
2,200

2,630
2,320
2,000
2 OAA

1,820

1,820
1,320
1 18ft

910
645

645
775
643

i nsn
1,040

1,110
1,180
1,040
1,040

905

NOTE. Gage readings discontinued because of ice Jan. 1 to Mar. 12,1919. During that period observer 
:noted that river was free of ice three times. Stage-discharge relation affected by ice Nov. 27,1919, to Mar. 
15, 1920; discharge ascertained by means of gage heights, discharge measurements, observer's notes, and 
weather records. Gage not read, discharge interpolated Oct. 20, Nov. 10,17, 24, Dec. 1, 8,1918, Apr. 27, 
Hay 11, June 8, 22, July 6, Sept. 28,1919; Apr. 4,11,18, 25, May 2,9,16, 23,30, June 6,13, 20, 27, July 4,25, 
Aug. 1,15,29, and Sept. 5, 12, 19. 26. 1920. During winter, diurnal fluctuation below stage 1.2 feet (dis 
charge, 420 second-feet), may introduce an error of 25 per cent in anyone determination of daily dis- 
«harge.
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Monthly discharge of Des Moines River at Kalo, Iowa, for the yews ending Sept. 30, 19J9
and 19$0.

[Drainage area, 4,170 square miles.]

*

October 
Novem 
Deeemb 
March 1 
April..
May...
June...
July...
August
Septem

October 
Noreni 
Decemb 
January 
Februar 
March. 
Ap* 11..
May...

July...
August 
Septem

T

Month.

1918-19.

er. ....................................
SI... ..................................
Wl.. .................................

ier........................... ..........
1919-20.

ST.....................................

>er.. ...................................

Discharge in second-feet.

Maximum.

2,000 
2,000 
2,000 
7.330 
8,680 
7,010 

10,200 
5,500 
1,110 

420

370 
678 
300 
400 
100 

9,000 
4,650 
6,350 
2,410 

13,700 
4,930 
2,630

13,700

 Minimum.

236 
905 
905 

2,520 
4,110 

905 
905 

1,040 
280 
196

134 
100 
55 
28 
50 
55 

2,000 
. 2,530 
* 1,110 

1,820 
906 
645

38

Mean.

429 
1,430 
1,470 
5,510 
6,290 
4,060 
6.280 
2,880 

711 
310

278 
368 
122 
108 
82.9 

4,080 
2,870 
3,780 
1,800 
6,620 
1,850 
1,540

1,970

Per 
square , 
mile.

0.103 
.343 
.353 

i.32 
1.51 
.974 

1.51 
.691 
.171 
.074

.067 

.088 

.029 

.026 

.020 

.978 

.688 

.909 
, .432 

1.S9 
.441 
.369

.472

Run-off 
in inches.

0.12 
.38 
.41 
,83 

1.68 
1.12 
1.68 
.80 
.20 
.08

.08 

.10 

.03 

.03 

.02 
1.13 
,77 

1.05 
' ^*48 

1.83 
,51 
.41

6.44

DBS MOIRES RIVER NEAR BOONE, IOWA.

LOCAT ON. In sec. 12, T. 84 N., R. 27 W., at highway bridge in Centerville, 2J miles' 
no rthweat of Boone, Boone County, 1 mile above Boone waterworks, and 3 miles 

ave Bluff Creek, which enters from right.
.GB AREA. 5,480 square miles (measured on map issued by United States 

Geological Survey; scale, 1 to 500,000).
AVAILABLE. April 1 to September 30,1920. Scattered records of stage were 

obtained by United States Weather Bureau at gage 3J miles downstream at 
Chicago & Northwestern Railroad crossing, during period 1905 to 1917.

ihain gage attached to downstream side of bridge, 20 feet from left end of
; read by S, A, Elliott. 

MEASUREMENTS. Made from bridge to which gage is attached or by

alx 
DRAIN

RECORDS

GAGE.- -Ci
rig it span;

DISCHARGE
wading.

CHANNEL AND CONTROL. Bed composed of gravel and sand; practically permanent, 
Coitrol is remains of old dam, 300 feet below bridge; well defined and probably 
pe:  manent.

EXTREMES OF DISCHARGE. Maximum stage recorded during period, 13.39 feet at 
6.30 a. m. July 11 (discharge, 16,900 second-feet); minimum stage, 2.95 feet at 
11 a. m. September 30 (discharge, 1,240 second-feet).

ICE. 5 Stage-discharge relation affected by ice during periods of extremely coM 
weather.

REGULATION. The city power plant at Fort Dodge about 40 mil«s upstream, causes 
diurnal fluctuation during extremely low water.

ACCURACY. Stage-discharge relation probably permanent. Rating curve well de- 
fin id between 800 and 18,000 second-feet. Gage read to hundredths once daily, 
or oftener during days of rapidly changing stage, Daily discharge ascertained 
by applying daily gage height to rating table except as indicated in footedte to 
tat le of daily discharge. Records excellent.
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Discharge measurements of Des Moines River near Boone, Iowa, (hiring the year endinp
Sept. SO, 1920.

[Made by E. D. Burchard.]

Date.

Apr. 6..........
9..........

20..........

Gage 
height.

Pert.
4.48
4.01
5.80

Dis 
charge.

Sec.-ft. 
3,440
2 790
5^390

Date.

Apr. 30.........
May 13. ........
July 3.........

Gage 
height.

Feet. 
5.66

7.11

Dis 
charge.

Sec.-ft. 
5,190
5,970
7,120

Date.

July 6.........
10.........

Gage 
height.

Feet. 
7.96

13.14
3.55

Dis- 
charge

Sec.-ft. 
8,270

16,500
2,100

Daily discharge, in second-feet, of Des Moines River near Boone, Iowa, for the, period
Apr. 1 to Sept. SO, 1920.

Day.

1...
2...
3...
4.
5.

6. .
7. .
8. .
9. .

10. .

11. .
12. .
13. .
14. .
15. .

Apr.

4,200
4,200
4,000
3,600
3,500

3,470 
3,100
2,900
2,740
2,740

2,740
2,740
2,890
3,010
3,040

May.

5,360
5,940
6,220
5,790
4,920

4,920 
4,630
4,200
3,900
3,760

3,620
3,900
5,210
6,370
7,100

June.

3,320
3,040
3,040
3,320
3,180

2,740 
2.460
2,310
2,310
2,160

1,730
1,660
1,580
1,240
1,380

July.

3,0*0
4,200
6,660
7,380
7,530

7,240 
11,900
15,400
16,600
16,600

16,900
14,300
13,500
13,200
12,300

Aug.

2,460
2,160
2,160
1,730
1,660

3,320

4,200
3,040
2,460

1,880
1,880
1,730
1,580
1,380

Sept.

3,320
3,180
2,740
2,460
2,160

3,040 
3,180
3,470
4,050
5,790

5,790
5,790
4,340
4,050
3,470

Day.

16. ..
17. ..
18. ..
19. ..
20. ..

21. .. 
22. ..
23. ..
24. ..
25. ..

26. ..
27. ..
28. ..
29. ..
30. ..
31 .

Apr.

3,040
2,740
2,740
2,740
5,360

6,660 
6,520
6,080
5,210
4,480

4,200
4,480
4,780
4,920
5,060

May.

7,240
7,240
7,100
6,660
6,220

6,080 
5,790
5,360
5,210
5,210

5,060
4,630
4,480
3,900
3,620
3,180

June.

1,580
1,880
2,600
2,740
2,890

2,740 
2,740
2,740
2,600
2,460

2,310
2,310
2,020
2,160
2,460

July.

11,400
10,300
8,840
8,110
7,530

3
5^210
5,060
4,340

3,900
3,620
3,320
3,040
2,740
2,600

Aug.

1,380
1^380
1,380
1,440
1,520

3,040 
6,370
6,080
5,640
4,920

3,040
2,460
2,160
1,730
1,580
2,740

Sept.

2,740
2,460
2,160
1,880
1,880

1,730 
1,730
1,660
1,580
1,580

1,580
1 660
1,520
1,300
1,240

NOTE. Discharge estimated Apr. 1-5, 7, and 8, owing to lack of gage readings.

Monthly discharge of Des Moines River near Boone, Iowa, for tlie period Apr. 1 to Sept. SO,
1920.

[Drainage area, 5,480 square miles.]

Month.

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

6,660 
7,240 
3,320 

16,900 
6,370 
5,790

MitiJTnyiTn.

2,740 
3,180 
1,240 
2,600 
1,380 
1,240

Mean.

3,930 
5,250 
2,390 
8,350 
2,690 
2,780

Per 
square 
mile.

0.717 
.958 
.436 

1.52 
.491 
.507

Run-oft 
in inches.

0.80 
1.10 
.49 

1.75 
.Sf 
,57

DES MOINES RIVER NEAR TRACT, IOWA.

LOCATION. In see. 19, T. 75 N., E. 17 W., in Mahaska County, at highway bridge in 
Bellefontaine, near Tracy, Marion County, 3 miles above mouth of Cedar Creek 
and 6 miles below mouth of English Creek, both of which enter from right.

DRAINAGE AREA. 12,400 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 500,000).



EBOOBBS AvAiLABL«.-^~March 1 to September &0, 1920. From about April 22'to 
December 31, 1910, the United States Engineer Corps obtained daily gage 
readings at the same site.

GAGE. Chain gage attached to downstream side of bridge neair right end of second 
spin from right end of bridge; read by D. M. Coleman. Sea-level elevation of 
th< i zero of gage* 671.78 feet.

MEASUREMENTS. -Made from'bridge to which gage is attached or by 
wadinjj,

CHANNEL AND CONTROL. Bed composed of solid rock overlain in places with sand 
and gravel; probably permanent. Bight bank high; left bank subject to over 
flow at high stages. Low-water control well defined; permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during period, 14.74 feet at 
7 p. m. May 14 (discharge, 31,900 second-feet); minimum discharge, estimated 
750 seeend-feet March 1 (stage-discharge relation affected by ice).

Maximum stage since 1850 about 25 feet May 31, 1903 (discharge, estimated 
100,000 second-feet).

ICE. Stage-discharge relation affected by ice during periods of extremely cold 
weather.

ACCURACY. Stage-discharge relation permanent, except as affected by ice. Rating 
curve well defined between 1,500 and 25,000 second-feet; extended beyond these 
limits and subject to error. Gage read to hundredths twice daily. Daily dis 
charge ascertained by applying mean daily gage height to rating table except 
for period, March 1-18, during which stage-discharge relation was affected by ice, 
for which it was estimated. Open-water records excellent; winter records fair.

Discharge measurements of Des Moines River near Tracy, Iowa, during the year ending
Sept. SO, 19W.

[Made by E. D. Burchard.]

Date.

Mar. 23.........
Man 1

Gage 
height.

Feet. 
8.02
9.S6

Dis 
charge.

Sec.-ft. 
10,300
15,700

Date.

May 15. ........

*
Feet. 
13.93
4.85

Dis 
charge.

Sec.-ft. 
28,400
3,600

Date.

July 12.... ......

Gage 
height.

Feet. 
11.25

Dis- 
charge.

Sec.-ft. 
20,200



V.

o/ JDe* jfafcw. River 
Jfcr. 1 to Sept.

, /pr

Pjiy. Apr- June. July. Sept.

1.
2. 
3-

s!
6.
7.
8.
9.

10.

U-
12.
13.
14.. 
16..

11,900
17,300

9,730 

§»*»

7,«0 
7,070

15,700
15,100 ,*'"°

5^630

24,800
20,800
19,600
18,600

a?..
28..
29..
30..
31..

1ft 800 
15,100

25,200 
87 BOO 
25,200 
18,900 
14,508

6,850 
6, (MO

6,640
6,430
6,020
11,100
33,300

23,600
23,100
31,800

14,200 
18^000 
18,600 
15,400 
14,860

19,600
16,700
16,000
14,800

12, m
11,600 
11,108 
1Q.300
10,900

10,000
8,850
8,210
7,740
7,200
6,850

3,250 
7,890 
7>0

6,850
5,820
4,390
4,510

3,516 
3,20fl 
3,350 
3,510

 *'l70 
4,510

4,170 
8,«70 
3,670 
3,5JO 
3,610

8,510

8,450

9,730
13,090
18,860
15,100
18,000

19,200
19,960
80,800
24,200
87,200

21,600 
17,W 
14,800 
12,400 
11,100

U),3QO 
JO, 000 
8,70(0
Z. 5,!?

6,640
6,320
5,630
5,080
4,690
4,340

4,000 3,350
3,510

2,000
3,510
8,510
4,870
4,510

3,67Q 
&,350 
3200

2,480
2,480
2,350
2,330
2,220

2,220
2,480
5,680
9,210

7.290 
6,220 
5,250 
4,510 
^ItO 
3,830

6,220

7,740
6,020
4,870
9,210

13,300

11,600
8,950
7,970
7,290
6,020

5,440
4,870
4,340
3,830
3,510

3,200
2,900
2,620
2,620
2,620

2,480 
2,350 
2,350 
2^350 
2,350

Monthly discharge of Des Moines River near Tracy, Iowa, for tih& period Mar. 1 to
t. SO, 19%0.

[Drainage area, 12,400 square miles.]

Month.

May...........................................

July...........................................

Di$ohajrge in second-feet.

Maximum.

27,200 
23,800 
31,400 
7,fl7ff 

27,200 
9,210 

13,300

Minimum.

750 
6,020 
6,850 
3,200 
3,510 
2,220 
2,350

Mean.

12,700 
12,600 
13,500 
4,810 

11,700 
3,990 
5,080

Pea- 
square 
mile.

1.02 
1.01 
1.09 
.390 
.944 
.322 
.410

Run-off 
in inches.

1.18 
1.13 
1.26 
.44 

1.09 
.37 
.46

DES MOINES RIVER AT OTTUMWA, IOWA.

LOCATION. At Market Street bridge, Ottumwa, Wapello County. No large tributary
within several miles up or down stream. 

DRAINAGE AREA. 13,200 square miles (measured on map issued by United States
Geological Survey; scale 1 to 500,000). 

RECORDS AVAILABLE. March 28, 1917, to September 30, 1920. Fragmentary bigh-
water observations were obtained 1902 to 1916. 

GAGE. Chain gage attached to downstream handrail of bridge; read by Henry Eilers.
Staff gage painted on northeast face of north pier used prior to August 2, 1917. x
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. Made irom Vine Street bridge, j&out 1,500Je«t below 
gage or by wading.

CHANNEL AND CONTROL, Channel forms control; practically permanent 
EXTREMES OF PISC&MIOE. Maximum stage recorded during year ending September

80. X919, 14,2 feet May 7 (discharge, 43,200 second-feet); minimum stage, 1.40 
feet October 9 and 10 and September 15-18 (discharge, 525 second-feft).

Maximum sto^o recorded during year finding SepJe#Jbe| 3$, 3^20^ 12.3 Jpet 
March 26 (discharge, S4,700 second-feet); minimum «rt»ge, 2,2 feet October30 
(discharge, 1,460 second-feet); minimum flew probably occurred during winter.

1917-1920: Maximum stage recorded, 16.& feet June 1J, 1917 (discharge, 58,700' 
second-feet); minimum stage, 1.2 feet, to surface of ice, on several days during 
December 1917 (discharge, estimated somewhat less t&aa $30 second-feet).

Maximum discharge since 1850 and probably in the last century occurred May
81. 1903, and exceeded 100,000 second-feet.

ICE. Stage-discharge relation affected by ice during extremely cold weather; observa 
tions are discontinued when serious ice conditions prevail.

REGULATION. Operation of power plant a short distance above gage probably causes 
some diurnal fluctuation at low stages.

ACCURACY. Stage-discharge relation changed during break-up of ice i# March, 1910; 
slightly affected by ice in 1910, and seriously affected by ice ia 1920. Two fairly 
well defined rating curves used, applicable respectively, October 1, 1918, to 
December 2, 1919, and March 13 to September 30, 1920. Gage read to tenths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except for periods indicated in footnote to tables of daily discharge. Open- 
water records good; winter records fair,

COOPERATION. Gage-height record furnished by United States Weather Bureau.

Discharge measurements of Dee Moineg River at Qtiumwa, Iowa, during £&* years ending
Sept. SO, 1919 and 1920.

Date.

191& 
Oct. 2*

1919.

Sept. 1*

Made by 

9. 0. Beckman ---....

.....ao..... .............

Gage 
height.

F«£- 
l.|9

12.00
l.§3

Dis 
charge.

8ee.*ft. 
615

32,900
778

Date.

1920. 
May 5
Aug. 11

Made by 

. ....do...... ....... ......

Gage

Feft.
11 OQ

3.59

Dis 
charge.

S«c.-ft. 
81,100
4,160
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Dotty cRsohafge, in second-feet, of Des Moines Rivet at Ottumwa, Iowa, for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1.. .......
2.........
3.........
4.........
5.........

6.........
7..,.,....
8.........
9...;.....

10.......*.

11.........
12.........
13.........
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21.........
22.........
23.........
24.........
25.........

26.........
27.........
28.........
29......... 
30.........
'31.........

1919-20. 
1... ......
2......... 
3.........
4.........
5......... 

6.........
7.........
8......... 
9......... 

10.........

11.........
12.........
13......... 
14......... 
15.........

16......... 
17.........
18......... 
19......... 
20.........

21......... 
22......... 
23.........
24......... 
25.........

26......... 
27......... 
28......... 
29......... 
30......... 
31.........

Oct.

845 
846 
736 
73& 
735

735 
735 
625 
525 
525

625 
625 
626 
625 
625

625 
625 
626 
625 
625

735 
735 
735 
735 
625

625 
625 

1,900 
1,460 
1,460 
2,060

5,830 
7,120 
9,540 
7,640
6,340

5,830 
8,720 
6,600 
5,090 
4,170

3,520 
3,520 
3,120 
3,120 
2,740

3,120 
3,120 
2,390 
2,220 
2,060

1,900 
1,600 
1,900 
1,900 
1,900

1,900 
1,900 
1,750 
1,600 
1,460 
4,170

Nov.

2,060 
2,060 
2,740 
3,120 
2,930

2,930 
2,740 
2,740 
2,560 
2,560

2,220 
2,060 
2,060 
2,060 
2,060

2,060 
2,390 
2,390 
2,060 
2,060

2,060 
2,220 
2,390 
2,390 
2,390

2,560 
2,390 
3,120 
2,060 
2,060

2,220 
1,900 
1,750 
1,750
1,900

1,900 
1,900 
2,740 
2,220 

18,500

18,100 
18,500 
15,500 
11,200 
8,180

6,340 
5,090 
4,850 
4,850 
4,620

4,390 
4,170 
3,950 
3,730 
3,730

3,730 
3,520 
3,320 
3,120 
2,930

Dec.

1,900 
2,220 
2,060 
1,900 
1,900

2,000 
2,220 
2,060 
2,060 
2,060

2,060 
2,220 
2,220 
2,220 
2,390

2,390 
3,120 
3,120 
3,320 
3,820

3,320 
3,320 

"2,930 
2,930 
2,930

3,320 
3,320 
2,060 
1,750 
1,750 
1,750

2,220 
2,220

.......

.......

.......

.......

Jan.

1,750 

1,520

2,390

2,560 
2,560 
2,560 
2,560 
2,560 
2,560

.......

.......

.......

  -   

.......

..:....

Feb.

2,560 
2,220 
2,220 
2,060 
2,060

2,060 
2,060

1,400

2,220 
3,520 
3,520

3,730 
3,950 
3,950 
5,330 
6,340

6,860 
6,080 
5,580 
5,580 
5,330

5,090 
3,730 
3,120

.......

.......

.......

..:..::

.......

  "  

Mar.

2,740 

2,450

4,170

6,1)80 
7,640 
6,600
5,830 
6,600

30,000 
33>800 
37,400 
31,400 
30,900

18,500 
15,200 
13,600 
12,700 
11,500

10,700 
10,100 
9,820 
9,820 
9,260 
8,990

........

........

12,600 
20,600 
19,800

25,900 
22,400 
19,500 
20,200 
18,000

15,000 
13,400 
11,900 
11,000 
27,000

34,700 
33,700 
30,400 
23,600 
18,400 
14,000

Apr.

8,990 
8,450 
8,180 
7,910 
7,640

7,120 
6,600 
7,380 
7,640 

12,700

16,500 
20,900 
18,800 
16,800 
18,800

20,600 
20,600 
18,100 
17,500 
17,500

17,100 
19,200 
21,600 
25,800 
27,800

31,400 
27,400 
18,100 
17, 100 
17,100

12,200 
13,400 
18,800 
17,400 
12,200

10,200 
9,620 
9,620 
9,620
8,800

7,990 
7,460 
7,460 
7,990 
7,990

7,720 
7^720 
7,200 
7,720 

26,600

33,200 
23,200 
23,200 
20,600 
20,600

15,000 
18,000 
19,100 
17,700 
15,600

May.

17,100 
18,800 
20,200 
29.100 
34,800

36,900 
43,200 
39,100 
22,700 
18,600

16,800 
15,500 
13,900 
12,700 
11,500

10,700 
9,820 
8,990 
8,180 
8,180

8,180 
8,180 
7,380 
6,860 
6,340

6,080 
5,580 
5,330 
5,090 
4,850 
4,850

16,000 
15,600 
14,300 
13,100 
12,800

12,200 
11,300 
10,500 
9,620 
9,070

8,800 
16,300 
25,100 
28,700 
30,400

29,100 
17,400 
16,300 
15,300 
14,300

13,100 
12, i » l 
11,300 
10,700 
10,200

10,200 
9,900 
9,070 
8,530 
8,260 
7,720

June.

4,390 
11,200 
21,600 
25,400 
28,700

30,400 
35,300 
36,400 
29,600 
19,500

16,800 
23,900 
20,900 
16,800 
15,500

18,100 
17,500 
16,200 
16,200 
18,100

16,800 
16,800 
17,500 
18,800 
17,500

16,200 
15,500 
15,500 
14,900 
14,500

7,200 
9,900 
7,720 
7^200 
6,420

6,170 
6,170 
6,170 
5,920 
7,990

8,530 
7,200 
6,920 
5,180 
4,700

4,470 
4,020 
3,800 
3,800 
3,800

4,470 
4,700
4,940 
4,700 
4,700

4,700 
4,240 
4,240 
4,240 
4,240

July.

14,200 
11,800 
10,180 
8,990 

10,700

8,450 
7,380 
5,330 
6,340 
9,540

10,700 
7,910 
8,450 
7,380 
8,450

7,380 
6,340 
5,330 
4,850 
4,390

4,390 
4,390 
3,950 
3,520 
3,520

3,120 
3,120 
2,740 
2,740 
2,740 
2,740

4,240 
4,470 
5,420 
5,920 
7,720

12,200 
11,300 
13,400 
13,700 
14,700

17,400 
17,700 
18,400 
25,500 
26,600

28,700 
19,100 
16,000 
14,000 
12,200

10,700 
9,900 

10,200 
8,800 
7,990

7,460 
7,200 
6,680 
6,170 
5,420 
5,180

Aug.

3,120 
3,120 
3,120 
2,740 
2,740

2,390 
4,390 
2,740 
2,390 
1,760

1,750 
1,750 
2,060 
1,750 
2,060

2,060 
2,060 
1,750 
1,750 
1,780

1,460 
1,460 
1,460 
1,200 
1,460

1,460 
1,460 
1,200 
1,200 
1,200 
1,200

4,700 
4,470 
4,240 
4,02a 
3,800

3,590 
3,390 
3,800 
4,940 
5,670

4,940 
4,470 
4,020 
3,590 
3,390

3,190 
3,190 
3,000 
2,820 
2,820

2,820 
2,640 
3,000 
8,260 
9,070

8,530 
7^460 
6,420 
5,180 
5,180 
5,180

Sept.

960 
960 
735 
960 
960

"960 
960 
960 
960 
735

735 
735 
735 
735 
525

525 
525 
525 

2,060 
1,750

4,390 
6,860 
5,330 
4,390 
3,120

2,060 
1,760 
2.390 
2,390 
3,950

4,940 
4,470 
4,470 
4; 700 
5,920

7,990 
7,720 
6,420 
6,940 

11,600

13,100 
10,600 
8,630 
8,260 
8,260

6,420 
5,420 
5,180 
4,700 
4,240

4,020 
3,590 
3,390 
3,190 
3,190

3,000 
3,000 
2,820 
2,820 
2,820

NOTE. Stage-discharge relation affected by ice, Jan. 2-24, Feb. 8-12, Mar. 2-9, 1919; observations dis 
continued; mean discharge ascertained by comparison with flow of this river at Keosauqua. Stage- 
discharge relation affected by ice Dec. 3,1919, to Mar. 12, 1920; observations discontinued and discharge 
not determined. Braced figures show mean discharge for periods Indicated.



MISSISSIPPI BIVEK BA&IH.

JfvnMy cKsekaarge ofBes M&inea River at Ottwnwa, Iowa, far the yews ending Sept. SO,
1919 and 1920.

[Drainage area, 13,200 square miles.]

Month. *

1918-19.

November.....................................
December.....................................
-January... _ .................................
February......................................

April..........................................
May...........................................

July...........................................

- September.....................................

The year... .............................

1919-20. 
 October... __ ................................
November.....................................
March 13-31. ..................................

,-April.... ......................................
May...........................................

July...........................................

Discharge in second-feet.

M^^TffllJn,

2,060 
3,120 
3,320

6,860
37,400
31,400 
43,200 
36,400 
14,200 
4,390 
6,860

43,200

9,540 
18,500 
34,700 
33,200 
30,400 
9,900 

28,700 
9,070 

13,100

Minitnfltn,

525 
2,060 
1,750

6,6W 
4,850 
4,390 
2,740 
1,200 

525

525

1,460 
1,750 

11,000 
7,200 
7,720 
3,800 
4,240 
2,640 
2,820

Mean.

806 
2,380 
2,460 
1,760 
3,430 

11,400 
16,400 
15,000 
19,500 
6,480 
2,000 
1,820

6,950

3,800 
5,690 

20,600 
14,100 
14,100 
5,580 

12,100 
4,570 
5,720

Per 
square 
mile.

0.061 
.180 
.186 
.133 
.260 
.864 

1.24 
1.14 
1.48 

.491 

.152 

.138

.527

.288 

.431 
1.56 
1.07 
1.07 
.423 
.917 
.346 
.433

Run-off 
in Inches.

0.07 
.20 
.21 

. .15 
.27 

1.00 
1.38 
1.31 
1.65 
.57 
.18 
.15

7.14

.33 

.48 
1. 10 
1,19 
1.23 
.47 

1.06 
.40 
.48

DBS KOINES RIVER AT KEOSATJQTJA, IOWA.

LOCATION. In sec. 36, T. 69, N., R. 10 W., at county bridge in Keosauqua, Van
Buren County, a quarter of a mile above old dam site and Government locks.
No important tributary enters for several miles up or down stream. 

DRAINAGE AREA. At gaging station 13,900 square miles; at mouth, 14,300 square
miles (measured on map issued by United States Geological Survey; scale, 1 to
500,000). 

BECORDS AVAILABLE. May 29, 1903, to July 21, 1906; April 5 to December 31, 1910
(United States Engineer Corps); August 3, 1911, to September 30, 1920. 

 GAGE. Chain gage attached to upstream handrail of bridge; read by PYank Schreck-
engast.

DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached. 
CHANNEL AND CONTBOL. Channel shifts considerably at fleod stages. Control is a

gravel bar about a quarter of a mile below gage.



PART V.

OF m^HA.HG£. -Maximum atef e recorded «4yring y«ar ending September 
30, 1919, 14.35 feet at midnight March 16-17 (discharge, 45,400 second-feet); 
minimum stage, 0.24 foot October 14 (discharge, 474 second-feet).

Maximum stage recorded during year ending September 30, 1920, 14.1 feet at 
8 a. m. March 2j6 (discharge, 44,,IOO second-feet); minimum discharge, estimated 
1,000 second-feet January 28 to February 1 and March 4 (stage-discharge relation 
effected by ice).

1903-^1906 and l«10"lStO:'Maxi«mDt *fcage recorded, 27.85 leet June 1, 190a 
(discharge, 97,000 second-feet; gage height referred to datum used since 1910); 
minimum stage, 0.0 foot August 28 to September 6, 1911 (discharge, 160 second- 
feet).

Flood of Juae I, 1851, reached a stage of about 24 ieet (discharge, about SO,tMX> 
eecond-feet).

ICE. Sfcag&'discharfe relation seriously affected by ice.
Acc0EAOY."-StageH3iseharge relation changed during ice break-up ia March, 1920; 

slightly affected by ice in 1919, and seriously affected by ic  in 1920. Two 
fairly well defined rating curves used, applicable, respectively, October 1, 1918, 
to Jfojrch 14,1920, and March 15 to September 30,1920. Gage read to half-tenths 
once daily except on Sundays and during -winter. Daily discharge ascertained 
by applying daily gage height to rating table except as indicated in footnote to 

  tables <»f daily discharge. Opeinrater records good; -winter records fair.

Discharge measwem£nts ofDes Moines River at Keosauqua, Iowa, during the years ending
Sept. 80,1919 and 19W. ;

Date.

W1S. 
Ofit. «5

1919. 
Sept. 13
Dec. 269

Made by 

H.C. Beckman........

E. D. BuFcbfrrd...
C- Berlofson............

a.
Feet. 
0.40

,37
1.86

Dis 
charge.

Sec.-//.
m

6W
1,780

Date.

1920.

Aug. 10

Made by 

.....do...... .............

Gage 
.bejgk

Feet. 
1.82
2.47

Dis 
charge.

Sec.-ft. 
1,240
5,420

a Stage-discharge relation affected by ice.
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Daily d&dwaye, vn sw&rtd-feek, of &ef Moine* Rvew at
ending Sept. SO, i»lS cehd 1920.

, I&VM, f&r the yecefs

Day.

1918-19. 
1.. ......
2.. ..,. . 
3...,,..,
4........
5........

*........
7........
8........»:.......

ia.. ......
11........
12........
IS........
14........
15........

16........
17........
18!........
19........
20........

21........
22........
23........
24........
25........

26........
27........
28........
29........
30........ 
31........

1919-20. 
1........
2........
3........
4........
5........

6........
7........
8........
9........

10........

11..,....,
12........
13........ 
14........
15........

16........
17........
18........
19........
20........

21........
22........
23........
24........ 
25........

26........
27........
28........
29........
30........ 
31........

Oct.

790
79<r 
725
725,648"

618
588
5885881
588-

588-'
52*
502
474-
329

648'
725
648>
52»
558-

588
588
588588-
648

588
588
588

1,450
1,370 
1,940-

9,140
6,600

10,000
8,850
7,180

5,500"
8,850
7,720
5,500
4,190

3,460
3,240
3,020 
2,400
2,600

2..600
£809
2,300
2,120
l^WttO

1,860
1,860
1 450
1 860 
1,770

1,770
£770
1,600
1,450
1,450 
2,600

Nov.

1.860
1,680 

, 2,030
2,210: 2,400
2>400
2400
2,300
2,120
2,030

1,940
1 770
1,680
1,680
1,770

1,770
1,860
1,940

1^770

1,680
1,600
1,940
2,120
2,300

2,300
2,120
2,030
1,940
1,770

3,940
2,900
1,860
1,680
1,860

1,86"0
1,430
3,020
2,500

10,600

21,809'
21,300
19,300 
12,900
10,000

7.880
5 7701
4,970
4,710v«»
4,450
3,940
3 TOO1
3>46» 
3,460

I3..249
3,240
3i2*0
3,240
3,000

Dec.

1,720i,6«o
1,520
1.600
1,600

1,770
1,940
1,900
1,860
1,860

1,860
1940
I 9W
£120
2,260

2,400
2600
2,700
2,800-
2,800

2,800
2, 980
2,490
2,600
2,400

1,800
1,580
1 260
1,200
1,260 
1^200

2,100
1,800
1 400
1,28*
1,400

l,70fr
2,480
3; 200
SOW
2,800

2,600
2,500
2,468! 
2,400
2,300

2.300
2^263
2,200
2,100
1^999

1,900
1,900.
1^9(W1,980' 
1,900

1,800
1,900-
1,980
2,0001-8W' 
1,800

Jan.

1,200
1,680
1,000

800808-

800
800
900

1,000
1,100-

1,100
1 WO
1,200
1,200-
1,400

1,5*0i eeo
1 700
1,800
2^000

2,300
3,360
4,009z.m
3,OM

2,52®
2,036
1,9*
2,130
2,080 
2^120

i.m-
1,800
1,800
1,900
1,900

1,9«T
1900
1,900
1 S0&
1,800

1,700
l!?00
1,600 
1,600
1,500

1,500
1,400
1,400
1,300
1,409-

1,400
1,306
1,200
1,10ft 
1,100

MOOOoo
1,000
1,000
1 OOfr 
1,000

' Feb.

2,210
2,12fr 
2,030
1,770
1,600

900
800
800
900

1,000

1,210
1,140
1,520
3,460
4,190

3,940
3,700
3,240
4,456
5,770

6,320
6,040
5,770
5,500
5,500

4,710
3,940
1,800

.......

1,000
1,100
1 100
1,100
1,200

i,3oa
lJ«o
Ceoo
2,000
2,600

4>tt»
4,800
6090
4,800
4^000

3,500
2,800
2,600
2,200
2,000

1,900
1.880
1,600
1,500- 
1,500

1,400
I 400
1,380-
1,200

Mar.

800
98ft 

1,220
2,120
<«»

2,600
3,020
3,460
3,700
3,940

S,7707;reoe,«*o
SJTro
6>20

2SL400
'44,.@00
39,700
32.260-
SSjMO

22,700
M600
is, oeo
IS'JOO
1^300

11,240
10,300
ifteeo
®,m
$,.430 
9,140

1,MO
1.200
i'i8o
1,000-
2,000

4,000
d,000<
6.000
5,590
5,000

4,000
10,000
1.^090 
13,000
18,800

23,600
24,600
20,800
20.500
20,860

17,800
14,900
13.400
llySOfr 
34,900

M. ino
3^900'
33,900
27,400
20,50* 
15,900

Apr.

8,850
8,560 
8,280
8,000
7,720

7,440
7,160
7,160
8,000

10,600

15,600
21.000
21,300
17,900
21,600

21,600
22,400
20,000
18,900
18,400

17,900
20,300
25^200
28,000
28,800

31,400
31,000
20,000
18,200
17,900

13,700
13,000IT; 500
19:200
14,600

11, 200
io-,sea
10,60010, m
9,430

8,560
8,280
9,72ft 
8,280
8,000

7,720
 T44&
7,400

16 206'
29,200>

33,500
27^800
23,900"
22,900 
19,500

16.500
18. 800
3ly209
19,SOO
i^2Gt*

Hay.

17,600
19,600 
24,800
38,800
38,800

36,900
38,400
42,000
2*, 800
20>30a

16,60&
16,(KK>
14,400-
13,200
11^800

10,90ftlOjOoa
9,280
8,560
7,720

6,880
7,440
6,600
5,770
5,500

5,230
4,970
4,190
3,940
3,940 
3,700

16,900
16600
16; 200
14,30ft
13,400

13,000-
12,100
11,200
10,300
9,430

8,850
24,200
28,109- 
28,800
29,900

29,200
22" 206
18,200
17 200
15^900

14,300
13,460
I2,40a
11-, 560 
10,900

10,300
10,300-
9' 720
8,850
8420 
8,000

June.

3,700
5,770 

23,800
27,000
30,700

30,700
34,200
35, 70*
30,300
29,300

17,600
24,100
23,000
18,900
18,800

18,600
17., 600
16,300
16,300
17,900

16,900
16,900
18,600
19,600
17,900

16,600
16.300
16,300
16,200
16,,000

8,000
8,000

io;ooo
8-, «#
6,610

7,02a
7,440
6,070
5,530-
6,610

8,000-
8,000
0,300 
5,000
4,480'

3,970
3720
3,220
?.9W
3,000

3,720
4220
4,220
i480- 
4,220

4,220
4 2001
S.73&
3,720
422»'

July.

15,300
13,200 
11,200
10,000
9,140

8r 280
7,720
4; 880
6.320
6,880

.11)800
- 7,720

8.,000
8,280
6,600

7,160
6,600.
5>500
4,710
4,450

4:190
3,940
3,700
3,240
3,240

2,800
2,700
2,600
2,600
2.600 
2,600

3,720
6,610
44SO
5,410
6,340

loieotf
11,800
14,300
14; 3W
15,900

W,500
18,500
2*" 600 
32,400
29,200

29,500
23., 500
19,000
15«W
13,400

11,800
10,300
10,306
9-.4S8 
8,440

7 MS\

7,160
6,070
5800
5,530 
5,000

Aug.

2,600
2,600 
2,500
2,400
2,210

2,210
2,400
3,700
2,400
2^000-

1,770
1,680
Ir600
Ir600
1,770

2,030
1,.860
1,680s
1,600
i,m
1,450
1,370
1,290
1,260
1,220

1,220
1,220
1,220
1,060
1,000 

900

4-M9
4,220

3,220
3,470

3,220
2'990>
3,000
3,470
5,000

5,080
4,480S,97«- 
3,470
3,12»

2,770
%,W&
2,360
2,360-
2,260

2.770
2,620
2,466-
2,660 
9,140

8,850
7 720
6,610
5,800
5,000
4,480

Sept.

790
1,140 
1,000

660
790

725
725
790
700
729

72»-. ;-. 7»"
606
572
48S

660
540
600
660

1,680

3,460
5,M»
6,940
4,W»
3,46fr

2,666
1,890
2,4fle
3, TOO
2,606

S,970
3,470
3,470
3,970
5,020

6,070
8,280
7^160
5,530

10,900

13i709i
12,400
9,720 
8,280
$140

7,160
6,070
5,260
4,740
4220

3,720
3,.470
2,98&
2,770 
2,660

2.710
2,770
2,360
2,360
2,360

NOTE. Stage-discharge relation affected by ice Dec. 26,1918, to Jan. 23,1919, Feb. 5-10, Feb. 28 to Mar. 2, 
1919, and Dec. 1,1919, to Mar. 14,1920; discharge ascertained by means of occasional gage readings, discharge 
measurements, and weather records. Gage not read on Sundays except during floods, as follows: Mar. 16 
and 23, Apr. 13 and 27, May 4 an.d 11,19W, June 8,1919, Mar. 28,1920, Apr. 4,11, and 25, May 16, and Sept. 
12, 1920. Gage not read on the following week-days: Nov. 4,' 28, Dec. 18,1918, July. 4,1919, and June 1, 
1920. For days when no gage reading was obtained discharge was interpolated except for the following 
days, for which it was estimated: Nov. 3 and 4,1918, June 1 and 22, July 4 and 6, Aug. 10, Sept. 7 and 28. 
Nov. 9 and 30,1919, Apr. 18, June 20 and 27, July 11, and Aug. 8,1920.
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Monthly discharge ofDes Moines River at Keosauqua, Iowa, for the years ending Sept. S0t
1919 and 19m.

[Drainage area, 13,900 square mites.]

Month,

1918-19.

April..........................................
UTav

July...........................................

The year................................

1919-20.

April..........................................
May...........................................

July...........................................

The year ..... ........... .....

Discharge in second-feet.

Maximum.

1,940 
2,400 
2,800 
4,000 
6,320 

44,000 
31,400 
42,000 
35,700 
15,300 
3,700 
6,040

44,000

10,000 
21,600 
3,200 
1,900 
6,000 

44,100 
33,500 
29,900 
10,000 
29,500 
9,140 

13,700

44,100

Minimum.

474 
1,600 
1,200 

800 
800 
800 

7,160 
3,700 
3,700 
2,600 

900 
485

474

1,450 
1,450 
1,200 
1,000 
1,000 
1,000 
7,400 
8,000 
2,990 
3,720 
2,260 
2,360

1,000

Mean.

707 
1,980 
1,990 
1,670 
3,080 

11,900 
17,300 
15,600 
20,100 
'6,450 

1,780 
1,730

7,020

3,850 
5,990 
2,080 
1,480 
2,230 

15,400 
15,400 
15,300 
5,440 

13,000 
4,120 
5,560

7,510

Per 
square 
mile.

0.051 
.142 
.143 
.120 
.222 
.856 

1.24 
1.12 
1.45 
.464 
.128 
.124

.505

.277 

.431 

.150 

.106 

.160 
1.11 
1.11 
1.10 
.391 
.935 
.296 
.400

.540

Runoff 
in inches.

0.06- 
.16- 
.16- 
.14 
.23- 
.99- 

1.38 
1.29 
1.62: 
.53 
.15- 
.14

6.85-

.32- 

.48 

.17 

.12: 

.17 
1.28 
1.24 
1.27 
.44 

1.08- 
.34 
.45-

7.36-

RACCOON RIVER AT VAN METER, IOWA.

LOCATION. In SW. i sec. 22, T. 78 N. } R. 27 W., at highway bridge a third of a mile 
from raikoad station in Van Meter, Dallas County, 1 mile below mouth of South 
Raccoon River, and 30 miles above junction of Raccoon River with Des Moines 
River.

DRAINAGE AREA. At gaging station, 3,410 square miles; at mouth, 3,590 square- 
miles (measured on map issued by United States Geological Survey; scale, 1 to- 
500,000).

RECORDS AVAILABLE. April 25, 1915, to September 30, 1920.
GAGE. Chain gage attached to downstream handrail of bridge about 25 feet from, 

right abutment; read by George Cotton.
DISCHARGE MEASUREMENTS. Made from bridge to which gage is attached or by 

wading.
CHANNEL AND CONTROL. Bed composed of sand and gravel; subject to change. 

River divided into two channels at low and medium stages by an island, with the 
water surface slightly higher in the left channel than in the right at extremely 
low water. Right bank high and not subject to overflow; left bank subject to 
overflow at a stage of about 13 feet; at extremely high stage this overflow will 
extend for several thousand feet beyond left end of bridge.
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EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919,12.42 feet at 7.30 a. m. April 24 (discharge, 12,000 second-feet); minimum 
stage, 1.56 feet at 7.30 a, m. October 22 (discharge, about 28 second-feet).

Maximum discharge during year ending September 30, 1920, estimated. 9*000 
second-feet March 13 and 14 (stage-discharge relation affected by ice jam); mini 
mum discharge, estimated 200 second-feet January 30 and 31 (stage-discharge 
relation affected by ice).

1915-1920: Maximum stage recorded, 17.5 feet June 7, 1917 (discharge, 31,800 
second-feet); minimum stage, 1.56 feet October 22, 1918 (discharge, about 28 
second-feet).
. Stage-discharge relation seriously affected by ice during severe winters; obser 
vations sometimes discontinued under, such conditions.

CITRACY. Stage-discharge relation permanent except as affected by ice. Eating 
curve well denned between 75 and 15,000 second-feet. Gage read to hundredtha 
once daily, or thrice weekly during winter. Daily discharge ascertained by 
applying daily gage height to rating table except as indicated in footnote to tables 
of daily discharge. Open-water records excellent except for extreme low stages 
for which they are fair; winter records fair.

Discharge measurements of Raccoon River at Van Meter, Iowa, during the years ending
Sept. SO, 1919 and 19W.

Date.

1918. 
bet. 23

1919.
Ipr. 29
toy 29
'une 7
lug. 85 
)ee. So

Made by 

E. D. Burchard........
.....do.................
.....do.................
.....do................. 
.....do.................

,«,
Feet. 
2.00

6.55
3 40

1020
230 
4.52

Dis 
charge.

Sec.-ft. 
123

3,760
754

8,040
203 
917

Date.

1920.
Tori Qa
Feb. 19o
Mar. 30
May 14
Sept. 17

Made by 

.....do. ......... .......

.....do.......:.........

.....do.................

.....do.................

 «.
Feet. 
4.18
4.41
5.67
830
3.21

Dis 
charge.

Sec.-ft. 
640
593

2,690
5,850

672

a Measurement made through ice.



2S4 V.

Z>o% dl»Eftar0«r, wfc se&md-feet, oflhumm Rfoer&t, Van Meter,
S«pt. §0, 1919 6nd 1920.

fat the yean endtoty

D»y^

1918-49. 
1.............
2.............
3.............
4.............
&.............

6.............
7.............
8.............
9.............

10.............

11*.. ..........
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

1919-20. 
1.............
2.............
3.............
4.............
5.............

6..:..........
7.............
8.............
9.............

10.............

11.............
12.............
13.............
14.............
15.............

16.............
17.............
18.............
19.............
20.............

21.............
22.............
23.............
24.............
25.............

26.............
27.............
28.............
29.............
30.............
31.............

Oct.

44
50
41
48
37

44
46
37
33
58

77
93
82
77
89

77
89
93

100
84

67
28

123
200
190

280
320
459
543
486
408

5,860
5,000
2,820
3,020
5,860

3,120
2,240
1,580
1,490
1,760

1,490
1,230
1,020

907
834

764
730
633
633
633

602
572
514
514
486

459
459
434
434
459
602

NOV.

459
384
340
279
261

243
226
243
243
207

226
226
243
210
198

210
210
198
204
207

210
182
167
180
200

  200
180
140
160
200

730
697
730
633
572

514
459
486
983

7,590

5,740
4,760
3,430
2,530
2,050

1,950
2,050
1,860
1,670
1,580

1,580
1,400
1,310
1,230
1,230

1,060
907
572
384
340

Defl.

240
220
260
260
240

220
200
240
280
280

279
298
279
279298'

298
261
279
298
261

298
298
279
279
298

298
318
300
280
300
320

460
700
850
850
900

900
900
900
900
900

900
900
900
800
750

700
700
700
700
700

700
700
750
750
750

800
800
750
750
750
750

J*Q.

750
650
finn
550
500

440
440
440
600
380

400

420
400

400
400
380
380«»oft

280
260
260
940
240

220

220
220
200
Oftft

Feb.

1,860
1,950

907
1,140
1,580
1,760
1,760

1,600
1,200

850

220
260
98fl

320
360

360
340
480
650

1,000

1,400
1 200

900
850

7CA

700
650
600
550

550
500
500
460
440

440

440
440

Mat.

700
650
600
650
800

850
750
750
860'950

945
1,020
1,140
1,140
1,230

7,450
5,000
4,190
3,640
3,020

2,430
2,050
1,760
1,580
1,490

1,400
1,400
1,310
1,310
1,230
1,140

440
700

2,000
5,000
5,500

3,800
2,800
2,400
2,600
3,000

4,200
S CAft

9,OdO
9,000
8,500

8,010
6,770
4,760
3,750

3,020
2,820
2,820
9 79O

2,920

4,650
d ton
3,750
3,330
2,920
2 <wn

Apr-.

1,020
983
945
945
907

907
907

1,140
1,140
1,760

3,640
3,120
2,920
3,020
4,300

3,860
3,860
3,860
3,860
3,540

3,120
7,450
7,450

12,000
6,120

4,080
3,540
3,750
3,540
4,880

3,020
2,530
2,330
2,050
1,760

1,670
1,580
1,490
1,400
1,400

1,310
1,310
1,490
1,310
1,230

1,400
1,230
1,230
2,920
5,360

6,640
6,250
5,990
5,240
4,420

4,080

4,650
4,420
4,420

May.

4,420
3750
3,750

ll,60t)
5,006

4,080
3,640
3 540
3,120
2,820

2,530
2,050
2,050
1,860
1,670

1,580
1,400
1,230
1,230
1,230

1,060
1,060

983
907
907

870
870
764
730
665
633

4,420
4,080
3,860
3,860
3,540

3,120
2,820
2,630
2,430
2,240

2,240
4,650
8,010
5,990
5,240

4,880
4,530
3,970
3,640
3,330

3,020
2,720
2,630
2,920
2,920

2,430
2,240
2,050
1,950
1,760
1,670

Jteie.

1,490
5,360
5r490
9,670
7,180

8,740
8,450
7*870
7,040
6,120

9,200
7,040
5,490
5,860
7,040

7,040
7,180
6,770
5,000
3,860

5,490
3,970
4,190
3,970
3,970

4,080
4,880
5,120
4,300
3,120

1,580
1,490
1,400
1,310
1,400

1,490
1,400
2,240
2,330
3,330

2,330
1,760
1,400
1,230
1,060

945
945
945
045

1,060

1,140
1,060

945
870
799

764
730
730
730
697

July.

2,530
2,140
1,860
1,580
l^Ofr

1,310
1,230
1,230

988
945

870
834
983

3,540
2,140

1,400
983
945
834
730

697
572
486
459
434

384
384
459
340
279
226

764
1,580
1,760
1,860
2,050

3,860
3,540
3,860
4,080
3,860

3,750
3,540
3,540
3,120
3,330

2,820
2,240
1,760
1,580
1,310

1,230
1,310
1,400
1,670
2,050

1,670
1,310
1,060

907
799
697

Aiig,

1,670
318
45»
346
318

403
318
279
281
261

318
340
459
459
318

318
318
261
261
204

204
207
226
226
162

145
145
133
164
123
123

602
572
459
408
408

408.
459
340
340
340

340
408
340
298
340

340
318
318
340
6Q2

»799
4,530
4,080
3,330
2,330

1,760
1,310
1,020

834
1,140

7R4

Sept.

98
113

01
150
86

S3
93
75

123
75

123
75
98
82
67

108
80

210
1,580
2,240

2,630
2,820
1,140

665
4S9

3S*
361
4f&
4&f

459

" 486
fitvy
834
870

834
730
«AE

3,020
1,760
i 4f>n
1,140

983
TOO
665
540
572
4ftG
408
408

361

361
340
340

340
dio
361
^4A

340

NOTE. Stage-discharge relation affected by ice Dec. 28, 1918, to Feb. 18,1919, and Feb. 26 to Mar. 10, 
1919; observations discontinued; discharge estimated, Dec. 28-31 and Feb. 26 to Mar. 10, by comparison 
with flow in;adjacent;river basins. Stage-discharge relation affected by ice Dec. 1,1919, to Mar. 15,1920, 
discharge ascertained by means of occasional gage readings, discharge measurements, observer's notes,   
and weather records. Gage not read Oct. 24-27, and Nov. 24 to Dec. 10,1918; discharge ascertained by com 
parison with flow in adjacent river basins.



Mississippi :

&/ Rfteeobn Rfo&r «t Van MeW, lottoa, j
1919 «w# 192 0. 

[Drainage area, 3,410 square miles.]

Month.

1918-19. "~ 
OtetWber.......................................

December. ....................................
March.........................................

May...........................................
June

Aa^si^t,.,. ....................................

1919-20. 
^October. ......................................
ySoVumWt.. ...................................
TBteenubbt......... ............................

Wbruary.-.. ..................................
March
Al3rfl..... .....................................
Wftv
June.. .........................................
Jifly.. ............ .............................
Attgust. .......................................
September. ....................................

The year. ...............................

Discharge in second-feet.

Maximum.

$43 
459 
320 

7,450 
12' 600 
11,600 
9,670 
3,540 
1,670 
2,820'

5,860 
7,590 

900 
750 

1,400 
9,000 
6,640 
8,010 
3,330 
4,080 
4,530 
3,020

9,000

Minimum.

28 
140 
200 
600 
907 
633 

1,490 
226 
123 
67

434 
340 
460 
200 
220 
440 

1,230 
1,670 

697 
697 
298 
340

200

Mean,

142 
228 
275 

1,720 
3,420- 
2,320 
5,830 
1,070 

»4 
515

fc,fl20 
1,700 

783 
382 
5Sf7 

4,190 
2,90)
a, 410
1,300 
2,200 

964 
710

1,730

Per 
square 
mile.

0.042 
.067 
.081 
.504 

1.00 
.680 

1.71 
.314 
.092 
.151

.'446 

.499 

.230 

.112 

.172 
1.23 
.868 

1.00, 
.381 
.645 
.283 
.208

.507

Run-off 
in inches.

6.<fe 
.07 
.09 
.58 

1.12 
.78 

1.91 
.36 
.11 
.17

.51 

.66 

.27 

.13 

.19 
1.42 
.^7 

1.J5 
.43 
.74 
.88 
.23

6.93

ILLINOIS RIVER AT MORRIS, ILL.

LOCATION. In sec. 9, T. 33 N., R. 7 E. third principal meridian, alt highway bridge 
in Morris, Grundy County, 7 miles below station formerly maintained near 
Minooka, and 10 miles below mouth of Kankakee River.

DRAINAGE AREA. Indeterminate.
RECORJ&S AVAILABLE. October 1, 1919, to September 30, 1920. January 1, 1903, to 

December 14, 1904, records were obtained at a station near Minooka.
jjtAOE. Chain gage attached to highway bridge; installed March 1, 1916, by United 

States Weather Bureau; read by employee of United States Weather Bureau.
I A staff gage at practically the same site and datum was read once daily under
j the direction of United States Engineer Corps, December 10,1899, to November 

30,1900, and April 20, 1903, to December 11,1904.
DISCHARGE MEASUREMENTS. Made from highway bridge.
CHANNEL AND CONTROL. Bed composed of sand. Dam at Marseilles, 16 miles below 

gage, forms control; permanent.
EXTREMES OF DISCHARGE --Maximum stage recorded during year, 17.8 feet April 21 

(discharge, 48,000 second-feet); minimum stage, 5.2 feet August 9 (discharge, 7,600 
second-feet). 

A discharge of 67,800 second-feet was recorded at station near Minooka on
I March 26, 1904; the stage at Morris at 7 a. m. on that date was 20.45 feet.
^.EfiULATioN. Flow at this station includes the water diverted from Lake Michigan 

through the Chicago Drainage canal. Operation of power plants at Ldckport 
and Joliet causes a considerable diurnal fluctuation at low and medium stages.

ACCURACY. Stage-discharge relation permanent during year except as affected by 
ice. Rating curve well defined between 10,000 and 30,000 second-feet and fairly 
well defined beyond these limits. Gage read to tenths once daily. Daily dis 
charge ascertained by applying daily gage height to rating table except for period 
December 10 to March 5, during which stage-discharge relation was affected by 
ice, for which it was ascertained by comparison with combined flow at stations on 
Des Plaines River at Joliet and Kankakee River at Custer Park. Records fair. 

OOPERATION. Gage-height record furnished by United States Weather Bureau.

105708 23  16
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Discharge measurements of Illinois River at Morris; III., during the year ending Sept.
1920.

[Made by Dean and KaneJ

Date.

Mar. 30......................
Apr. 13.......................

&.
Feet. 
13.10
10.03

Dis 
charge.

See.*/*., 
27,200
19,200

Date.

ItfayTO.. .....................

Gage 
height.

Feet. 
-8.16
6.76

Dis 
charge.

>***.
10 900

Daily discharge, in second-feet, of Illinois River at Morris, IlL,for the year ending Sept. SO,
mo.

Day.

1....
2....
3....
4....
6....

6....
7.... 
8.... 
9....

10....

11....
12.... 
13....
14....
15....

16....
17....
18....
19....
20....

21.... 
22....
23....
24....
25....

26....
27....
28....
29....
30....
31....

Oct.

9,420
9,640
9,200
9,000
9,640

10,800
9,860 9,640' 
9,420
9,000

11,400
10,100 
9,000
9,000
9,420

9,420
9,420
9,420
9,000
8,600

9,000 
9,000
9,000
8,800
9,200

8,800
9,200
9,860
9,860

10,500
10,500

Nov.

11,000
10,100
9,000

10,500
10,800

11,900
12,200 
12.200 
11,200
10,300

11,900
11,900 
11,400
11,400
11,000

11,000
9,420

11,000
11,000
11,000

10,800 
10,800
10,800
10,300
10,300

9,420
10,300
10,800
10,500
12,900

Dec.

11,200
13,600
12,900
12,400
12,600

11,700
11,700 
10,300 
9,860

10,000

Jan.

10,500

Feb.

11,000

Mar.

11,000

15,600
13,400 
11,700 
13,400
14,400

15,400
28,100 
44.000
31,800
25,800

25,800
24,400
21,400
21,200
20,400

19,300 
17,200
18,200
20,400
22,000

38,500
40,000
33,000
29,600
28,100
24,400

Apr.

22,000
20,400
18,700
16,100
14,100

14,400
15,100 
15,600 
18,000
20,100

18,700
18,500 
18,500
17,700
16,100

16,700
23,600
25,500
27,200
36,500

48,000 
44,000
41,500
36,500
32,200

27,200
25,500
24,100
22,500
21,400

May.

25,500
24,900
23,300
22,000
20,400

18,500
17,400 
18,400 
14,800
14,100

14,100
14,100 
17,400
20,400
19,800

18,000
16,900
19,300
20,400
20,400

19,800 
18,500
15,800
15,400
14,800

14,100
14,100
13,400
12,600
11,200
11,000

June.

9,860
11,400
11,000
10,800
10,800

10,800
10,300 

10|300
10,300

9,640
10,500 
9,860
9,000

10,800

11,200
9,860

10,800
10,800
10,500

9,860 
10,500
10,300
10,100
9,860

9,420
9,200
8,800
9,420
9,640

July.

9,640
9,200
9,000
9,000
9,000

9,000
9,000 

-9,420 
9,000
9,420

9,200
8,800 
9,200
9,200
9,000

9,640
9,860

10,100
9,000
9,420

9,640 
9,640
9,640
9,420
9,420

8,600
9,000
9,200
9,420
9,420
9,860

Aug.

8,600
8,000
9,200
9,420
8,800

8,400
8,000 
8600 
7600
8,600

8,400
8,800 
9,420
9,200
8,800

8,200
9,200
9,200
9,420
9,000

9,200 
8,400
8,800
9,200
9,420

9,000
8,800
9,000
9200
9,000
8,800

Sept.

8,800
9,000
9,000
9,640
8,600

8,000
8,800 
9,640 
9,420
9,880

9,540
' 8,800 

8,000
9,200
9,200

9,200
9,200
9,420
9,420
8,400

9,000 
9,000
8,800
8,800
8,600

8,400
8,400
9,640
9,420
9,420

NOTE. Braced figures show mean discharge tor periods indicated.

Monthly discharge, in second-feet, of Illinois River at Morris, III., for the year endfmgr
Sept. SO,

Month.

May ... .... ..~.

July................................................................

Maximum.

11,400
10 nflrt

44 660
AQ nnft
25.500
11,400
10,100
9,420
9,640

AS nnfi

Minimum,

8,600
o onft

14,100
11,000
8,800
8,600
7,600
8,000

7,600

Mean.

9,490
10,900
10,500
10,500
11,000
21,700
23,900
17,400
10,200
9,300
8,830
9,020

12,700



ILLINOIS RIVER AT PEOEIA, ILL.

LOCATION. In sec. 2, T. 8, N., E. 8 E., at foot of Grant Street, Peoria, Peoria County, 
3J miles above station formerly maintained at Peoria & Pekin Union Railroad 
bridge and 4J miles above mouth of Kickapoo Creek.

DRAINAGE AEEA. Indeterminate.
RECORDS AVAILABLE. March 8, 1910, to September 30, 1920; also March 10, 1901, 

to July 21,1906rfor station at Peoria & Pekin Union Railroad bridge.
GAGE. Vertical staff gage attached to wooden pile; read by employee of United. 

States Engineer Corps.
DISCHARGE MEASUREMENTS. Made from downstream side of Lower Free bridge, 

about 2 miles below gage.
CHANNEL AND CONTROL. Bed of river, which forms control for medium and high 

stages, composed of mud; may shift. Dam at Copperas Creek probably forms 
control for lowest stages; permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 23.35 feet March 23 (discharge, 54,000 second-feet); minimum stage, 
9.30 feet September 18 and 19 (discharge, 9,020 second-feet).

Maximum stage recorded during year ending September 30, 1920, 23.15 feet 
April 25 (discharge, 53,000 second-feet); minimum stage, 9.3 feet September 9 
(discharge, 9,020 second-feet).

1903-1906: Maximum discharge recorded, 57,600 second-feet March 28 and 29, 
1904; minimum discharge recorded, 6,170 second-feet July 18J19, and 20,1906.

1910-1920: Maximum discharge recorded, 55,000 second-feet March 30 to April 2, 
1913 (gage height, 22.4 feet); minimum discharge somewhat less than 7,250 second- 
feet during period December 11, 1916, to January 10, 1917.

The highest known flood occurred in 1844, when a stage of about 26.6 feet on 
the present gage was reached.

REGULATION. Flow at this station includes water diverted from Lake Michigan 
through the Chicago Drainage canal. No diurnal fluctuation is noticeable.

ACCURACY. Stage-discharge relation practically permanent except as affected by ice. 
Rating curve well defined between 10,000 and 50,000 second-feet and fairly well 
defined beyond these limits. Gage read to half-tenths once daily. Daily dis 
charge ascertained by applying daily gage height to rating table except for 
periods, January 1-31, 1919, and December ll,j 1919, to .March 5, 1920, during 
which stage-discharge relation was affected by ice, for which it was ascertained by 
means of gage heights and comparison with flow at adjacent stations. Open- 
water records good; winter records poor.

COOPERATION. Gage-height records furnished by United States Engineer Corps.

Discharge measurements of Illinois River at Peoria, III., during the years ending Sept. SO,
1919 and 1920.  

Date.

1919. 
Mar. 29
Aug. 7

Made by 

.....do..................

Gage 
height.

Feet. 
21.20
10.27

Dis 
charge.

Sec.-ft. 
W,000
10,600

Date.

1920.

| Made by a.
Feet. 

20.62

Dis 
charge.

Sec.-ft. 
41,200
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Daily discharge, in second-feet, of Illinois River at Peoria, III., for the years ending
Sept. 30, 1919 and 1920.

Day.

1918-
19.
1....
2....
3....
4....
5...,

6....
7....
8.,..
9....

«....

11...
12,..,
13....
14.,..
15. ...

!&.,,
17....
18....
19....
20....

21....
22....
23....
24....
25,,..

26....
27....
28....
29....
30....
31

1919-
mi....
2....
3..,.
4....
&....

«....
7,,..
8....
9....

10....

11.. .
12....
13....
14,...
15....

16....
17....
18....
19....
20....

21....
22....
2S....
24....
25....

26...,
27....
28....
29....
30. ...
31

Oct.

10.000
10,000
10,000
9,860
,9,720

10.200
10.000
10,000
10,000
10,000

10,000
10,200
10,300
10,200
9,860

10,083
10,000
10,300
10,200
io,ooa
10,200
10,000
10,000
10,000
10,300

10,400
10,300
10,000
10,800
11,200
11,500

9,720
9,720
9,860

10,000
1%2«J

10,300
10,400
10,600
10,400
10,800

11,200
11,200
11,200
11,200
11,400

11,600
11.200
11,200
11,200
11,200

11,200
11,290
10,900
11,000
10,800

11,000
11,200
10,900
10,900
W,900
11,200

Nov.

11,«8
11,800
11,808
12,400
12,400

12,200
12,200
12,600
12,800
13,000

13,000
13,000
13,000
13,000
13,000

13,000
13,000
13,200
13,000
13,000-

13,000
13,200
13,000
13,000
13,000

13,000
12,800
13,000
13,000
13,000

11,400
11,200
11,200
11,200
11,500

11,500
12,000
12,200
12,200
11,200

12,400
12,600
13,000
13,000
13,400

13,000
13,400
13,400
13,400
13,000

13,000
13,000
13,000
13,000
13,000

13,600
13,000
12,800
12,600
12,400

Dec.

12,800
13,000
13, 000
13,400
13,000

13,200
13,400
13,400
13,400
13,400

13,000
13,000
13,400
13,800
14,000

14,600
15,200
14,000
16,400
17,200

17,600
18, 2 JO
18,900
21,000
21,000

21,300
21,900
22,500
22,800
23,400
23,400

13,200
13,400
13,200
13,400
13,400

13,800
14,000
14,200
14,200
14,400

13,000

Jan.

1

19,000

12,000

Feb.

18,600
18,400
17,900
17,900
17,400

17,200
16,900
16,400
15,900
15,600

15,200
15,200
15,000
15,200
15,200

15,^00
15,000
15,200
15,400
15,200

15,400
15,900
15,600
15,400
16,200

15,900
16,200
15,600

'

12,000

.......

Mat.

15,$OQ
16,900
17,200
17,900
18,900

18,900
18,900
18,900
19,200
18,900

18,900
18,60Q
19,500
30,700
21,600

23,700
29,800
35,000
41,400
47,500

52,500
53,500
54,000
53,000
51,100

49,800
48,400
46,600
44,800
43,000
41,800

 12,500

 

15,000
15,400
15,600
15,900
15,600

17,409
19,800
23,100
27,600
30,200

32,600
34,200
34,200
33,400
33,400

33,000
32,600
31,400
30,200
30,200

31,800
35,800
38,200
41,400
43,000
43,000

Apr.

38,009
37,400
35.S80
34,600
33,000

32,200
30,200
29,400
28,600
26,200

2.5,800
25,800
25,100
24,400
23,700

23,400
23,100
23,100
22,800
23,100

23,100
22,800
22,500
22,800
21,900

21,900
21,000
21,300
21,000
21,000

43,000
41,400
41,400
42,200
39,000

36,600
35,000
33,800
33,000
32,600

31,800
33,000
31,800
30,200
29,400

31,000
30,200
31,000
32,600
37,400

41,000
45,700
49,800
52,000
53,000

53,000
50,600
49,300
47,500
46,200

May.

20,700
20,700
20,700
21,900
24,400

27,200
31,400
35,030
37,400
38,600

9^000
39,000
38,600
37,400
36,600

35,800
34,600
33,000
32,200
31,000

29,800
29,000
27,600
27,2JO
26,500

25,800
25,100
24,400
24,700
23,100
22,500

44,800
43,900
43,400
42,200
41,400

39,800
38,200
37,000
34,600
33,000

31,800
31,000-
31,000
30,600
30,200

30,200
30,200
29,400
29.400
29,000

29,400
29,000
29,400
29,400
28,600

27,600
27,20(1
25,800
25,100
24,000
23, 100

June.

21, WO
20,700
20,700
20,400
20,100

19,500
19,509
19,500
18,900
18,400

17,900
17,900
17,400
17,200
16,900

16, 600
16,400
16, 2 JO
15,900
15,400

15,400
15.2JO
15,000
14,800
15,200

15,400
15,400
15,400
15,000
15,000

21,900
21,900
21,600
21,000
20,100

19,500
18,600
18,400
17,900
17,400

16,900
16,«JO
16,200
15,600
15,208

14,600
15,400
15,000
14,800
14,600

14,000
13,800
13,800
13,630
13,400

13,000
13,000
12,600
12,200
12,600

July.

14,800
14,600
14,200
13,800
13, WO

14, 200
14,000
13,400
13,206
13,000

13,009
12,600
12,400
12,200
12,200

12,230
12,08&
11,800
11,800
11,800

11,500
11,400
11,200
11,000
10,900

10,600
10,400
10,300
10,600
10,600
10,600

12,200
12,200
12,200
12,000
11,800

11,500
11,500
11,400
11,200
11,400

11,400
11, 2 JO
11,000
11,200
11,000

10,900
10,900
10,900
10,900
10, gOO

10,600
10,600
io,4oa
10,400
10,600

1»,400
10,300
10,000
9,860
9,860
9,720

AUg,

10,600
10,300
10,200
10,OQO
10,200

10,200
10,30J
10, 4 JO
10,390
10,20Q

10,:00&
10,000
9,883
9,720
9,720

10,000
10,000
10,090
10,000
9,729

10,000
9,860
9,720

10,000
10,000

0,860
9,720
9,720
9,580
9,580
9,720

10,000
9,860
9,720
9,720
9,720

9,720
9,720
9,440
9,440
9,440

9,440
9,440
9,440
9,580
9.44J

9,720
9,720
9,580
9,580
9,580

9,720
9,720
9,720
9,580
9,580

9,580
9,580
9,720
9,440
9,440
9,580

Sept.

' !

9,440
9,440
9,440
9,440
9,300

9,300
9,160
9,308
9,440
9,440

9,300
9,440
9,300
9,160
9,160

9,160
9,160
9,020
9,020
9,300

9,720
9,720
9,720
9,440
9,580

9,580
9,440
9,440
9,440
9,720

9,440
9,440
9,440
9,440
9,440

9,440
9,440.
9,300
9,020
9,440

9,440
9,580
9,720
9,580
»,«tf

9,440
9,720
9,440
9,720
9,720

9,440
9,440
9,30ft
9,300
9,440

9,440
9,720
9,580
9,440
9,720

NOTE. Braced figures show mean discharge for periods indicated.
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Mantkhf discharge,, in. second-foet,. of Illinois River at Peovitt, IU., for the years
Sept. 50, 13J9 and 1920.

Mentis.

1918-lft

BF0*BH*ber. . . .......... ...... ,.~.....-..................... k .. ......

April...............................................................
May................ .. ..... . . , . . .
Jane. ...............................................................
July................................................................

The year. .....................................................

1919-20.

November. .........................................................
December...........................................................

May................................................................

July. ..............................................................

,Maximuia.

n,50<r
%200'
23,400

18,600
Srnnft
39(090
39.000
21,968
14.800
10i600
9,720

54,000

11,600
13, 600

43,000
5S,080
44,803
21,900
12.2JO
10 000

9.; 720

53,000

Mtaiiatuiu

9, Tag
il, 60»
12,800

15,000
K dHjv

»,08ft
20,700
14,890
10,300
»,5#)-
9,020

9,020

9 700

11,200

*
9a din
23,100
12,200
9,720
9 440
9 IJ9A

9,020

{ Mean.

10,200
  12,800

16,400
19,000
16,100
00 OAA

26,200
29,700
17,300
12,300
%980
9,380

17,600

in &nn
12,500
13,200
19 ftftft

12,000
OR Oftrt

OQ 4|\rt

32,200
16,200
U nnft
9.610
9 480>

17,100

KANKAKEE RIVER AT MOMENCE, ILL.

LOCATION. In sec. 24, T. 31 N., R. 13 E., at highway bridge in Momence, Kankakee
County, half a mile below Chicago & Eastern Illinois Railroad bridge and 1£
miles above Tower Creek. 

DRAINAGE AREA. 2,340 square miles. 
RECORDS AVAILABLE. February 24, 1905, to July 20. 1906; December 3, 1914, to

September 30, 1920.
GAGE. Chain gage attached to bridge over left channel; read by Henry Hanson. 
DISCHARGE MEASUREMENTS. Made from upstream side of bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of coarse gravel; may shift. River at gage

divided into two channels by an island. .Aquatic plants sometimes grow in bed
of river during summer. 

EXTREMES OF DISCHARGE. Maximum open-water stage recorded during year ending
September 30, 1919, 4.65 feet at 8 a. m. March 20 (discharge, 7,200 second-feet);
minimum stage, 1.37 feet September 1, 16, and 17 (discharge, 306 second-feet). 

Maximum open-water stage recorded during year ending September 30, 1920,
4.2 feet April 22 (discharge. 5,940 second-feet); minimum stage, 1.42 feet August
28 (discharge, 350 second-feet). 

1905-6 and 1915-1920: Maximum stage recorded, 7.75 feet January 4, 1919
(discharge not determined because of backwater from ice); maximum open-water
stage, 6.4 feet January 22, 1916 (discharge, estimated from extension of rating
curve, 12,600 second-feet); minimum stage, 1.37 feet September 1, 16, and 17,
1919 (discharge, 306 second-feet).
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ACCURACY. Stage-discharge relation changed following the high water of April and 
May, 1920; slightly affected by ice during 1919; seriously affected by ice during 
1920. Two rating curves used, both fairly well defined below, 2,500 seeond-feet 
and poorly defined above that point; applicable respectively, October 1, 1918, 
to May 31, 1920, and June 1 to September 30, 1920. Gage read to hundredths 
once daily. Daily discharge ascertained by applying daily gage height to rating 
table except for periods January 1-20,1919, and December 10, 1919, to March 
11, 1920, during which stage-discharge relation was affected by ice for which it 
was ascertained by means of gage heights, observer's notes, and weather records. 
Indirect method for shifting control used June 1-30, 1920, Open-water records 
fair except for high stages for which they are subject to error; winter records poor.

No discharge measurements were made at this station during year ending September 
30, 1920.

Discharge measurements of Kankdkee River at Momence, III., during the year ending Sept.
30, 1919.

[Made by H. C. Beckman.]

* 
Date. ,

Dec. 2..........

Gage 
height.

Pert. 
2.05
9 ^Q

Dis 
charge.

Sec.-/*. 
1,060
I con

Date.

July 5.........
OQ

Gage 
height.

F&t.
1.74
1 44

Dis 
charge.

Sec.-ft. 
719
380

Date. Gage 
height.

Fett. 
1.48

Dig- 
charge.

See.-ft. 
402
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Daily discharge, in second-feet, of Ktmkakee River at Momence, Itt., for the years ending
Sept. SO, 1919 md 19W.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5... ...........

6..............
7..............
8..............
...............
10..............

11....... .......
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19......;.......
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..;...........
29.............. 
30.............. 
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23.... ...\......
24..............
25

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

5405'0
5'0
630
630

530
519
519
519
551

562
562
562
573
573

573
562
562
562
562

562
562
562
573
705

1,270
1,270
1,200
1.200 
1,130 
1,060

508
530
584
628
628

617
595
5625'0
510

540
540
530
540
519

519
508
498
488
488

477
488
477
488
466

488
488
519
530
673
595

Nov.

1,060
1,000
1,000

940
940

880
880
9*0

1,060
1,060

1,060
1,060
1.060
1,060
1,060

1,060
1,060
1,060
1,060
1,060

1,060
1,060
1.060
i.oea
1,060

1,060
1.060
1,060
1,060 
1,060

628
650
705
683
694

705
705
683
650
683

705
672
672
650
650

650
650
639
617
650

639
628
617
628
era
661
650
650
760

1,500

Dec.

1,060
1,060
1,060
1,200

"ijaoo
1,060
1,060
1,130
1,200
1,200

1,200
1,270
1,420
2,160
2,370

2,590
2,700
2,700
2.700
2,820

3,310
3,830
3,830
4,370
4,370

4,370
4,370
4,100
4,370 
4,100 
3,830

1,270
1,270
1,340
1,420
1,680

1,500
1,420
1,420
1,500

1,600

1,350

Jan.

3,300

2,550

2,060
2,060
2,060
1,960
1,960

1,960
1,960
1,960
1,960 
1,960 
1,860

1,150

Feb.

1,680
1,590
1,590
1,500
1,420

1,420
1,420
1,420
1,420
1,500

1,500
1,590
1.5SO
1,680
1,590

1,590
1,590
1,590
1,590
1,590

1,590
1,590
1,590
1,590
1,680

2,160
2,160
2,370

1,500

2,150

1,660

Mar.

2.700
2.590
8,700
2,590
2,590

2,370
2,370
2.370
2,370
2,260

2,370
2,700
2,940
3,310
3,830

5,480
5,940
7,060
7,060
7,060

7,060
6,500
6,220
5,940
5,480

5,210
4,930
4,930
4,930 
4,650 
4,370

2,150

2,400

5,480
d OTtt
5,210
5,210

5,210
4,100
3,830
3,830
3,830

3,830
3,570
3,310
3,310
3 O1 A

4,370
4,100
4,100
4,100
3,830
3 91 ft

Apr.

4,100
3,830
3.570
3,570

~3;3W

3,310
2,940
2.700
2,590
2,700

2,370
2,260

 2,160
2,160
2,260

2,260
2,260
2,260
2,260
2,160

2,160
2,160
2,260
2,480
2,370

2,370
2,260
2,370
2,370 
2,370

3,060
3,060
2,590
2,590
2,370

2,370
2,370
2,480
2,820
2,940

2,940
2,820
2,820
2,590
2,590

2,700
3,830
3,830
4,650
5,760

5,760
5,940
5,480
5,480
5,480

4,930
4' 930
4,930
4,930
4,930

May.

2,480
2,700
2.820
3,830
4,930

4,930
4,930
4,930
4,930
4,930

4,650
4,650
4,650
4,650
4,650

4,650
4,650
4,370
4,370
4,100

3,830
3,570
3.310
3,060
2,940

2,700
2.590
2,370
2,260 
2,160 
2,060

5,940
,5,760
5.760
5,480
4,930

4,930
4 370
4,370
4,100
3,830

3,570
3,310
3,830
3,830
3,310

3,060
3,060
3.830
3,830
3,830

3,310
3.060
2,940
2,700
2,590

2,370
2,870
2,260
2,060
1,960
i sfin

June.

1,960
1,860
1,770
1,680
1,500

1,420
1,3*0
1,270
1,270
1,200

1.130
1,130
1,060
1,200
1,130

1,130
1,130
1,060
1,000
1,130

1,130
1.200
1,130
1,130
1,060

1,000
1,000

940
880 
880

1,770
1,680
1,8PO
1,500
1,420

1,3*0
1,270
1,270
1.200
1,200

1,130
1,060

4,000
1,000
1,060

1.080
1,200
1.30
1,200
1,270

1,200
1 130
1,060
1,060
1,000

940
880
820
760
760

July.

820
760
760
738
705

705
650
650
628
595

540
540
5?5
595
595

562
595
628
650
595

584
540
5tO
530
488

456
488
435
385 
488 
385

745
800
855
800
745

745
745
745
745
745

745
745
690
745
855

910
910
970
910
855

800
745
690
60
590

590
552
542
524
524
524

Aug.

540
519

.498
488
466

508
498
488
466
458.

435
435
435
435
385

435
456
435
435
415

435
385
385
375
385

375
335
335
335 
355 
335

514
504
495
495
486

495
504
495
495
495

486
470
478
452
444

436
427
427
410
410

418
410
402
395
372

372
365
350
380
395
410

Sept.

306
435
435
435
405

365
365
355
335
335

356
316
35
316
316

306
306
316
355
335

385
435
415
405
435

- 413
405
385
365 
395

410
402
388
372
395

444
436
461
495
486

478
461
444
436
410

452
410
413
410
410

395
395
388
388
380

372
410
410
402
410

NOTE. Braced figures show mean discharge for periods indicated.



SURFACE; 

Monthly, disgorge,

T.

Mwneim> M-,

[Drainagesrea, 2,340 square miles.]

Month,.

1918-19. 
October .................................... i ..

December ....................................

Mar-h.. .......... ........ .......................

May...........................................

July. ..........................................

The year. ...............................

1919-20. 
October........................................

December .....................................

March.
AmVL...... ....................................
May

July...........................................

September ....................................

The year .................................

Discharge In second-feet.

Maximum-

1,270 
1,060 
4,370

2,370 
7,060 
4.100 
4,930 
1.960 

820 
540 
435

7,068

628 
1,500

5,480
5,9'0 
5,9<0 
1,770 

970
514 
495

5,940

Minimum.

519 
880 

1,080 
1.860, 
1, '20 
2,260 
2,160. 
2,060 

880 
3S5 
335 
306

306.

466 
617

2,370 
1,860 

760 
52! 
390 
372

350

Mean,

-' 680 
. 1,030 

2; 520 
2,590 
1,630 
4,290 
2,610 
3, SOD 
1,220 

588 
428 
366

1,820

532 
692 

1,420 
1,150 

.1,680 
3,490 
3,800 
3,630 
1,170 

733 
442 
419

1,600

Per 
sauare 
mile.

0.291 
.440 

1.08 
1.11 

.697 
1.83 
1.12 
1.62 
.521 
.251 
.183 
.158

.778

.227 

.2£6 

.607 

.491 

.718 
1.49 
1.62 
1'.55 
.500 
.313 
.189 
.179

.684

.%W:<& 
m inches.

0.34 
.49 

1.24 
L2B 
.73 

2.H 
L2» 
L8T5 
.58. 
.38 
.21 
.IK

10,57:

.26 

.33, 

.7ft 

.87 

.77. 
1.7* 
1.81 
1.78. 
.5ft 
.3ft 
.2fc 
.20

9.2fr

KANK&KEE RIVES AT CUSTER PARE, UX.

LOCATION. In sec. 19, T. $2 N., R. 10 E., at Wabash Railroad bridge in Custer Park, 
Will County, hali a mile above Horse Creek and 15 mile® below dam and power 
plant at Kankakee.

DRAINAGE AREA. 4,870 square miles.
RECORDS AVAILABLE. November 6, 1914, to September 30, 1920.
GAGE. Chain gage, attached to bridge; read by J. H. Swords.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Bed composed of solid rock strewn with boulders and graveL 

Right half of channel deep with, fissures in bed; left half shallow; may shift, 
slightly.

EXTREMES OP, DISCHARGE, Maximum stage recorded during year ending September 
30, 1919, 12.75 feet at 8 a. m. March 18 (discharge, 21,800 second-feet); mini 
mum staget 4.80 feet September 2, 8, and 11 (discharge, 350 second-feet).

Maximum stage recorded during year ending September 30, 1920, 13.45 feet 
April 20 (discharge, 24,300 second-feet); minimum stage, 4.74 feet September 2J* 
(discharge, 344 second-feet).

1914-1920: Maximum stage recorded, 14.0 feet February 14, 1918 (discharge not 
determined because of backwater from ice); maximum opeja-water stage recorded^ 
13.45 feet April 20, 1920 (discharge, 24,300 second-feet); minimum stage, 4.09 feet, 
November 15, 1914 (discharge not determined); minimum mean daily discharge,. 
250 second-feet November 15 and 18, 1914.
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lea. Siag^diach^rgfc relation seriously affected by ke.
REGULATION. Operation of power plant at Kankakee causes slight fluctuation at

.. Stage-discharge relation changed slightly after flood of March, 
seriously affected by ice. Two rating curves used, both fairly well defined abow- 
3,500 second-feet and poorly denned below that point, applicable, respectively, 
October 1, 1918, to May 25,191ft, amd May 26,1919, to.Septeiftber 3(0,1920. 
read; to hu^redsths twice daily. Dairy discharge ascertained' by applying 
daiJy-gage height to rating table except as indicated in lootnote to tables of daily 
discharge, 0pea-wat$r reec*de fair lor.high stages, andi poor f&$ low and niediuni 
stag^; winter r^qords poor. ; 

No discharge meaj^uremeuts wejre made at this station during the year, ending Sep,r 
tember 30,1920.

Discharge measurements of Kankakee River at Ouster Park, HI., during the yeor Ending- 
Sept. 30, 1&19.

by H. C.'»*
Gage 

height.

Feet.
5 1Q

Dis- 
eharge.

8te.-ft. 
634

Date. height.

Fed. 
6,73

Dis- 
charge.

S(c,-ft,

Date. height

Ffft. 
5.07

Disk 
charge.

See.Jt.
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Daily discharge, in second-feet, o/Kankakee River at Ouster Park, IlL,f@r the years ending
Sept. 80, 1919 and 1920.

Bay.

1918-19. 
1.........
2.........
3.........
4.........
5.........

8.........
7.........
8.........
9.........
10.........

11.........
12.........
13.. ..A..
14.........
15.........

16.........
17.........
18.........
19.........
20.........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........
30..........
31..........

1919-20. 
1..........
2..........
3..........
4..........
5..........

6..........
7..........
8..........
9..........
10..........

11..........
12..........
13..........
14..........
15..........

16..........
17..........
18..........
19..........
20..........

21..........
22..........
23..........
24..........
25..........

26..........
27..........
28..........
29..........so.....:....
31..........

Oct.

634
680
634
546
527*

536
565
600
546
489

527
565
565
462
622

438
622
527
489
576

498
546
565
810

1,000

1.360
1,440
2,410
3,070
3,680
3,910

670
670
620
620
720

720
670
720
620
620

620
620
620
620
580

620
620
620
600
580

500
500
500
500
500

500
540
580
620
670670'

Nov.

3,270
2,880
2,410
2,150
1,900

1,660
1,510
1.660
1,820
1)980

2,150
2,410
2,320
2,150
2 060

1,980
1,820
1,820
1,900
1,980

1,980
1,980
1.980
 1,980
1,900

1,820
2,880
1.820
1,980
l)980

670
620
880
910

 940

880
940
880
880
940

820
1,000
880
720
820

720
770
820
720
720

670
880
720
670
770

770
720
720
880

2,150

Dee.

2,150
2,230
2.150
2.150
1,980

1,900
1,820
1,740
1,660
1,820

2,600
4,390
^ Rdn
7,290
9,100

10,000
10,400
9,720
8,480
7,880

8,790
11,300
12,300
13,300
13,600

13,300
12.600
12,000
10,000
8,790
8,180

2,500

1,850

Jan.

7,880
7,580

5,190

3,850

3,470
3,070
3,070

3,070
3,070
3,070
3,270
3,270

3,680
3,680
3,680
3,470
3,470
3,270

1,400

Feb.

3,070
2,880
2,690
2,690

2,260

2,060
2,320
2,880

3,270
3,680
3,680
3,470
3,270

3,070
2 880
2' 880
3,270
4,150

5,380
5,640
5,640

1,600

3,200

1,750

Mar.

6,170
6 170
5 640
5*640
5,380

4,880
4,630
4,630
4,390
4,150

.4,630
5 Ain
7 000
7' 880

1 A xnn

18,100
20,600
21 600
20*600
19)800

18,400
16,700
16,000
12 600
11)000

10,000
9,100
8,480
7,880
7.290
7,000

I 1,400

2,610
7)880

5,130
4,880
4,630
4,140
5)130

5,380
22,300
16,000
14,000
13,000

12,300
10,000
8,790
7,880
7,290

7,000
6,720
6,170
5900
5,900

9,720
9 720
10,000
10700
8,790
7,580

Apr.

6,440
5,900
5,640
5,130
5) 130

4,630
d ion
4,150
3,680
3,680

3,470
3,270
3,270
3,270
3,470

3,680
4,150
4,150
3,910
3,910

3,680
3,470
3,470
3,470
3,470

3,270
3,270
3,270
3,270
3,270

6,170
5,260
4,380
3,910
3,440

3,220
3,440
4,140
5,900
4,380

7,000
7,000
5,900
5,130
4,630

4,630
9,720
11,300
17,700
24,100

23,400
23,800
22,700
19,800
16,400

14,300
12,300
10,700
10,000
10,700

May.

3,680
4,630
5,640
8,480
12,300

13,600
13,600
12,600
19 QAA

11,600

10,700
9,720
8,790.
7,880
7 9on

7 nnn
6,720
6,170
5,900
S fidn

5,130
5,130
4,880
5,130
4,880

4,630
4,3»0
3,670
3,440
3,010
3,220

12,000
11,000
10,000
9,410
7,880

7,290
6,440
5,900
5,380
4,880

4,630
4,630
6 720
7,880
8,480

7,580
7,000
8,180
9,100
9,720

8,790
7,580
6,720
5,640
4,880

4,140
3,900
3,440
3.220
3,010
2,610

June.

3,010
2,800
2,610
2,240
9 94ft

2,060
1,980
1,890
1,720
1 QSft

2,060
1,720
I CftA

1,560
'1,890

1,800
1,800
1,720
1,800
2,080

2,060
3,010
3,220
3,010
2,800

2,800
3,010
2,800
2,240
1,890

2,420
2,240
2,240
2,150
2,060

1,980
1,800
1,720
1,640
1,480

1,410
1 410
1 270
1,340
1,560

1,640
1,720
1,800
1,800
1,720

1,560
1,560
1 480
1,410
1,410

1,340
1340
1 340
1,000
1,130

July.

1 (UA

1,480
1,410
1,270
1,270

1,000
1,130
1,000
1,000
1,000

880
880
880
880
940

770
820
820
940
770

770
770
770
770
820

670
670
720
670
620
670

1,060
1,000
1,270
940

1,060

1,060
1,060
1,060'
1,060
1,000
'940
940

1,130
1,000
1,200

1,200
1,270
1,410
1,340
1,270

1,200
1,060
1 060
940
820

940
940
820
620
720
820

Aug.

580
670
670
720
720

670
670
620
620
620

620
670
540
580
620

580
580
580
580
580

580
580
540
580
580

540
540
540
500
484
500

620
670
670
670
620

720
720
670
720
720

770
670
670
670
620

670
620
620
620
620

620
540
580
580
620

540
540
580
540
580
580

Sept.

Ann
350
500
500
460

500
inn
385
460
420

350
420
420
406
4fiR

420
420
460
420
460

540
500
500
500
500

4fU
500
500
500
580

580
580
580
580
540

540
580
580
820
820

770
540
580
770
500

580
540
540
500
500

500
492
428
428
476

492
720
580
344
540

NOTE. Stage-discharge relation affected by ice Jan. 3-17, Feb. 5-12, 1919, and Dec. 1,1919, to Mar. 3, 
1920; mean discharge ascertained by means of gage heights, observer's notes, and weather records. Owing 
to lack of gage readings discharge interpolated Oct. 19, and Nov. 4,1919, Mar. 7, Apt. 2, 4, and 19,1920. 
Braced figures show mean discharge for periods indicated.

\
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Monthly discharge of Kankakee River at Custer Park, Itt*,for the yaara ending Sept. SO,
1919

[Drainage area., 4.870 square miles.]

Month.

1918-19.

January.......................................
February. .....................................

April..........................................
Tiay.... .................... ...................

July...........................................

The year . .

1919-20. 
October.... ......................i.. ..........

March.........................................
April..........................................
K&y.. .................... .....................

July...........................................

Discharge in second-feet.

.ftfairiTT)nTn

3,910 
3,270 

13,600 
7,880 
5,640 

21,600 
6,440 

13,600 
3,220 
1,640 

720 
580

21,600

720 
2,150

22,300 
24,lflO 
12,000 
2,420 
1,410 

770 
820

24,100

MiniTfntTn.

438 
1,510 
1,660 
3 070 
2,060 
4,150 
3,270 
3,010 
1,560 

620 
484 
850

850

500 
620

3,220 
2,610 
1,000 

620 
540 
844

844

Mean.

982 
2,070 
7,070 
4,210 
3,110 

10,100 
3 970 
7,150 
2,240 

926 
595 
461

8,590

607 
849 

2,160 
1,400 
2,170 
7,860 

10,200 
6,710 
1,630 
1,040 

634 
567

2,990

Per 
square 
mile.

0.202 
.425 

1.45 
.864 
.639 

2.07 
.815 

1.47 
.460 
.190 
,122 
.095

.737

.125 

.174 

.444 
'.287 
.446 

1.61 
2.09 
1.3S 
.335 
.214 
.130 
.116

.614

Rnn-off 
in inches.

0.23 
.47 

1.67 
1.00 
.67 

2.39 
.91 

1.70 
.51 
.22 
.14 
.11

10.02

.14 

.19 

.51 

.33 

.48 
1.86 
2.33 
1.59 
.37 
.25 
.15 
.13

8.88

LOCATION. In sec. 20, T. 37 N., R. 11 E., at concrete highway bridge on Stephens 
Street, a quarter of a mile north of main section of Lemont, Cook County, and 
8 miles above junction of Des Plaines River and Chicago Drainage canal.

DRAINAGE AREA. 705 square miles.
RECORDS AVAILABLE. November 4, 1914, to September 80, 1920.
GAGE. Staff gage attached to bridge; read by William Week, jr.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading 

below dam.
CHANNEL AND CONTROL. A concrete dam, forming a new control and changing former' 

stage-discharge relation, was built across channel about 500 feet below gage 
August 20, 1916; permanent.

EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September, 
30, 1919, 6.5 feet at 8.30 a. m. March 18 (discharge, 5,520 second-feet); minimum 
discharge, no flow, September 7, 8,14-21, and 24-27 (caused by regulation).

Maximum stage recorded during year ending September 30, 1920, 6.1 feet at 
8.30 a. m. March 27 (discharge, 4,330 second-feet); minimum stage, 2.40 feet 
August 26 and September 12 and 13 (discharge, 0.5 second-foot).

1915-1920: Maximum stage recorded, 6.6 feet February 16, 1918 (discharge 
not determined because of backwater from ice); maximum open-water stage re 
corded, 6.5 feet March 18, 1919 (discharge, 5,520 second-feet); minimum dis 
charge, no flow, September 7, 8, 14-21, and 24-27,1919 (caused by regulation).
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rDuring high waiei past of flow of ivw apilte ovec into Chicago '. 
canal at Willow Springs, 7 miles above station. The Chicago Sanitary District 
has obtained records of this overflow during the years 1915 to 1919, as shown in 
the following table:

Overflow from Des Plaines River into Chicago Drainage canal at Willow Springs, lit*.

Date.

1915. 
May 31...............

2...............
3...............

1916.
Jan. 21...............

22...............
23...............
24...............
25...............
26...............
27...............
2R.. .............
29...............

Mar. 27
28...............
29...............
30...............
31...............

Apr. 1... ............
2...............
3...............

June 9 ...
10...............
11...............

Overftow.

Sec.-ft. 
220
320

1,190
320

150
2,800
3,600
1,470

580
350
200
120
80
50

1,620
1,860
1,860
1,000

520
310
inn
500

1,710
1,370

Date,

1916.

10

14...............

1918.

15...............
16...............
17...............
IS

19..........'.....
20...............

22...............
23...............
24
25...............
26...............
27...............
28...............

Afar 1

2...............

5...............

Overflow.

Sec.-ft. 
830
410
120

200
1 480
2!500
1,650t&n

500
500
500
500
270

30
80

200
310
280
290
280
200
210
9Oft

Date.

1918.
Mar 6

7...............
14...............
15...............
16...............
17........'.:.....

1919.
Mar. 14...............

15...............
16...............
17...............
18...............
19...............
20...............
21...............
23.... ...........
23...............

6...............
7...............
8...............
9...............

10...............

Overflow..

Sec.-ft. 
210'

SO
3D*

280
aro-

Se-

200
130-

1*330*
3,850-
4,909
3,850-
2,60GH
1,250-

330-
50-

1,200-
3,450
3,260-
1»720.

TBfr

30-

NOTE. No overflow daring 1917. No record of overflow was obtained during 1920, although, over 
flow probably occurred on about 15 days during March.

\ 
ACCURACY. Stage-discharge relation permanent except as affected by ice during 1920.

Bating curve well defined below 5,500 second-feet; extended above that point. 
*Gage read to half-tenths or hundredths once daily. Daily discharge ascertained 
by applying daily gage height to rating table except fordays when gage was- not react 
for which it was interpolated, and except for period December 5-, 1919, to Maceh 3. 
1920, during which stage-discharge relation was affected by ice, for, whichmeaa dis 
charge was ascertained by means of gage heights, observer/8 notes, and weather- 
records. Open-water records-good except those- for v*ry low stages which arefaiej 
winter records fair.

Published results for discharge ia second-feet per square mile and run-off in 
inches for months in which high stages occurred during the period oi 19-15 to. 191& 
are incorrect, owing to fact that overflow- into Chicago Drainage- caaal was. not 
considered in making: tfce ©omp*rtations. Se# under '' Diversions.''

No discharge measurements were made at this station during-the year ending Septem 
ber 30, 1920.

Discharge msaswements o/ Des Flames River at Lemontt III,, dwrmg the, yea? ending- 
Sept. SO,, 1919.

[M»d»!by H, G.

Date.

Mar* 17.................................. ...........................................
July 15........................................... ...................................

Gage 
heignt.

1 Feet. 
61 42.
2.68

Dis 
charge.

Sec.-ft. 
5,500*

60>
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D&ily discharge, iwwwnfa/eet, of Des Flames River tit Lemont, Itt-i .for tht yfars
Sept. 30,1919 and 1920.

Day.

1918-19.
l.v.^.i.,%. ....
2.»...,. tJ .....
3..............
4..............
5..............

6..............

I::::::::::::::
I..............

10

11..............
12..............
13..............
14..............
15..............

16.. ............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24.......... ...
25.............

36..............
27. .............
3»~............
20..............
30..............
31...........

1919-20. 
1.........
9I::::::::::::::
4..............
5..............

6........ ....
7............
8.............
9..............

10..............

11...........
12..............
13..............
14..............
19..............

16.............
.17..............
18..............
19..............
20.. ............

21.............
22..............
23..............
34...............
25..............

26..............
27... ...........
28..............
29..............
30..............
31..............

Oct.

g
10
9
6
9

10
10
6
6
6

6
5
6

10
6

10
10
9

10

10

10
22
52

70
at
95
70
63

Crt

62
70

120
01 K

919
1£ft
ISA
Ifirt

245

qi K
919
1%f\

120
tin

120
95
95
95
at

110
70
70
70
62

50
ISO
50
70
95

ISO

Nov.

52
52
AA
63
44

OQ

y*
KO

70
£n

ft
62
44
to

52
/»o

K9

63
70
95

OS

70
70

63
EO

70
110
110

315
460
tilt
oeo

900
QK/l

One

670
OKA

QRO

ffftn

582
500
4AA

4£A
CAA
4*jn

386
Q1 C

315
280
280
245
280

941

212
ISO
180
212

Dec.

120
IKrt

130
110
70

at
110
70
QC

110

OK

120

245
315

350
336
266
Oftrt

245

' 499
EAA

KAfl

W4.
fiAfi

460
^on
460
^5
460
KAA

QtK

422
CO*?

715

700

70

Jan.

aoe
(t*)K

625
625
625

AOK

CJO

460
320
1QA

1 ^Q

1QQ

19Q
ion
iqc

150

919

264
 M K

J.99

540
715
OAK

900

1.000onfi
760

540
524

30

Feb.

460
385.

35ft
385

245
245
245
OyfK

245

150
13$
ISO
266
£99

KOO

540
&1Q

524
4ftn
4A%
4.99

500
KAr\

500

524
460
524

45

Mar.

715
900

IjOSO
1 100
1,100

524
484
540
670
715

625
760

1.860
2,520
2,520

3,630
5,200
5,620
4,600
$ i9/l

3,220
9 Qlft
9 T?A

1 980
1*630

1.410
1 OKA

1,100
QAA

OAK

I fjft

*»1t

1,200

1,410
1 460
1*460
1' tQft

1,520

2,100
3,030
2,850
3,220
2,6*r
*) 6KA

2,520
2,230
1 Q9A

1,520

1,250
1.200
1 ifav
1 1 en

2 O7A

4.080
& <nn
3,850
q Oswy

3,030

Apr.

670
540
500
500
460

460

670
760
71 3

715
670
625
582
71 <;

1.410
1,520
1,570
1,410
1,350

tjlOtJ
ran
OKO

onri
1,300

1 9C/I

1,000
QfKjTf

jsrrt:

760

2,370
2 OOA

1 74ft

1 200
1,100

&52
805
ftlTO

1,050
1,100

1,000
SftS

625
582

582
71 ^

805
760

1,980
1 Qfm

1,630
1 9f*fl

1,000

900
852
900
§00

I Afia

May.

805
1,150
1 460
2' 520
4,080

4,600
3,630
3,220
2:850
*> 09A

2,100
1,570
1.350
J,000

852

760
805
Qftft

670
582

500
4.W
«cc

371
OKA

^*tt

315
OCA

280
9.ftft
9JE

1,630
I QAn

1 740
1*740
1^200

Qfm
760
670
400
499

422
449

469
499

885

385
422
500
800
460

422
Qoe

385
QI K

245

180
ISO

Aft

70
70

June.

212
180
245
815

280
245
212
120
ion

70
120
212

70
70

1 3ft

245
ojc

"919

ISO

245
 lonr

ion
1 Rfi

ion

oio

1 w

70
52

70
70
a*

120
1 VI

AK

03

95
76
Crt

VI

JJO
AK

150
q-|r

OKA
01 K

249
1QA

TStfl

-ffeft

Q*
a*
70
«A

SO
34
34
84

July.

63
52
44
44
33

28
28
22
10
6

8
ie
22

44

W

63
33
99

17

6
28
33

9

6
6

10

6
28

50
Krt

50
OJ.

34

34
50
Cry

ftf

*4

eA

50
60
id
93

70
Crt

04.

34
34

su
$i
34,
QJ

20-

20
20
20
10
20
20

Aug.

17
6
6
5

10

22
22
22
H»
6

6
M)
0
6
6

6
10
10
W
6

6
e
9

10
6

6
10
10
10
10
17

20
20
10
10
3

3
3
3
3
3

3
3
3
3
3

S

34
20
20

34
20
10
10
3

3
10
10
10
20

Sept.

10
6

10
9
6

3
0
0
0
8

6
8
3
0
0

0
0
0
0
0

«
3
It
0
0

0 .
0
3

10
33

20
20
20
10
10

10
20
20
20
34

20
.5
.5

10
20

20
20
10
10
10

10
10
3

10

10
20
20
10
10

NOTE. Gage not read, dlschargisrnterpolated Jafl. 2,3,7,9,11,13", 15, 17, and 19,1919. Z«ro flow, Which 
occurred on several days during September, 1919, was caused by closing of gates at dam at Rivarside after 
flushing the pond back of dam. Braced figures show mean discharge for periods indicated.



£48 SURFACE WATER SUPPLY*!M£hrl90&, PART V.

Monthly discharge of Des Plaines River at Lemont, III., for the years erwKng Sfpt. 50,
1919 and 1920.

[Drainage'area, 705 square miles.]

Month.

1918-19. 
October........................................
November.....................................

March.........................................
April..........................................
May... ........................................

July.. .........................................

The year.. .......'........................

1919-20.

February............:.........................
March.........................................
April..........................................
M^y.. ............ .............................

July...........................................

Discharge In second-feet.

Maximum.

95 
110 
540 

1.000 
582 

5,520 
1 570 
4600 

315 
63 
22 
33

5,520

315 
950

4,330 
2.370 
1,860 

350 
95 
34 
34

4,330

Minimum.

5 
33 
70 

120 
138 
484 
460 
245 
52 
3 
5 
0

0

50 
180

50 
582 
70 
34 
10 

.5 

.5

.5

Mean.

22.6 
63.4 

281 
481 
388 

1,830 
874 

1,320 
175 
25.2 
9.8 
4.2

459

126 
503 
373 
30.0 
45.0 

2,050 
1,120 

588 
119 
40.0 
10.0 
13.7

420

Per
square 
mile.

0.032 
.090 
.399 
.682 
.550

1.24

.248 

.036 

.014 

.006

.179 

.713 

.529 

.043 

.064

1.59 
.834 
.169 
.057 
.014 
.019

Run-off 
in inches.

0.04 
.10 
.46 
.79 
.57

1.3&

,2» 
.04 
.02 
.01

.21 

.80 

.61 

.05 

.07

1.77 
.96- 
.!& 
.07 .02- 
.02

NOTE. Discharge in second-feet per square mile and run-off in inches not computed for March and May,. 
1919, and March, 1920, on account or overflow into Chicago Drainage canal at Willow Springs.

DES PLAINES RIVER AT JOLIET, ILL.

LOCATION. In NE. £ sec. 9, T. 35 N., B. to E.- at Jackson Street bridge, Jaliet, Will 
County, 1.200 feet upstream from Cass Street bridge.

DRAINAGE AREA. Indeterminate. , *
RECORDS AVAILABLE. December 4, 1914, to September 30, 1920; from Cass Street 

bridge, September 5 to December 19, 1914.
GAGE. Gurley 7-day water-stage recorder installed December 3, 1914. Chain gage 

attached to upstream side of Cass Street bridge used September 5 to December 
19, 1914.

DISCHARGE MEASUREMENTS. Made from upstream side of Cass Street bridge.
CHANNEL AND CONTROL. Channel excavated in solid rock, with a concrete wall on 

either side; permanent.
EXTREMES OP DISCHARGE. Maximum mean daily discharge during days of record 

for the year ending September 30, 1919, 18,400 second-feet, March 18; minimum 
mean daily discharge, 7,220 second-feet, September 7.

Maximum mean daily discharge during days of record for the year ending Sep 
tember 30, 1920, 14,800 second-feet, March 26; minimum mean daily discharge, 
6,280 second-feet, November 30.

1914-1920: Maximum mean daily discharge during days of record, 18,400 second- 
feet, March 18, 1919; minimum mean daily discharge, 5,420 second-feet, April 
25,1915.
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DIVERSIONS, Water is diverted to the Illinois & Michigan canal at dam No. 1, about 
100 feet above gage.

REGULATION. Flow past the gage is largely regulated by operation of power plant 
of Chicago Sanitary District at Loekport, which utilizes the flow of Chicago 
Drainage canal and, to a leaser extent, by operation of Economy Light & Power 
Co.'s plant, about 100 feet above gage.

ACCURACY. Stage-discharge relation permanent; not,affected by ice. Rating curve 
well defined. Operation of the water-stage recorder satisfactory except as in 
dicated in footnote to tables of daily discharge. Daily discharge ascertained by 
use of discharge integrator, except for days when water-stage recorder was not 
operating satisfactorily. Records excellent.

Discharge measwements of Des Plaines River at Joliet, III., during the year ending Sept.
30, 1919.

[Made by H. C. Beckman.],

Date.

May 6..........

 »,
Feet. 
7.40

Dis 
charge.

See.-ft. 
15,900

o508

Date.

May 7... .......

Gage 
height.

Feet. 
7.52
4.58

Dis 
charge.

Sec.-/*. 
16,200
8 1 in

Date.  *.
Feet.

Dis 
charge.

Sec.-/*. 
«464

« Flow measured in Illinois & Michigan canal. ^

Daily discharge, in second-feet, of Des Plaines River at Joliet, III., for the years ending
Sept. SO, 1919 and 19W.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21 .
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29
30..............
31..............

Oct.

8,330
8,400 
8,640 
8,83C 
8,580

9,680 
o9,203 
a9,100 
9,070 
9,110

9,100 
o9, 100 
08,0-0 
08,900 
8,750

8,160 
8,940 
8,720 
8,940 
7,800

8,830 
8,490 
8,300 
8,760 
8,320

8,980 
8,690 
8,880 
9,150 
9,220 
9,400

Nov.

9,320 
8,320 
8,610 
9,210 
9,500

9,480 
8,760 
9,580 
8,940 
8,580

8,050 
8,920 
8,670 
8,100 
8,420

8,320 
8,030 
8,600 
9,240 
9,460

8,990 
9,000 
8,660 
7,840 
9,400

8,850 
9,040 
7,520 
8,920 
8,670

Dec.

8,160 
9.330 
9,250 
9,240 
9,110

9,200 
8,370 
8,280 
9,340 
9,360

9,140 
9,180 
9,390 
9,100 
7,780

9,320 
9,100 
9,540 
9,200 
9,040

8,920 
9,050 

10,200 
9,130 
8,660

8,250 
8,840 
8,270 
8,290 
8,870 
9.080

Jan.

8,360 
8,910 
8,710 
8,260 
7,960

9,100 
8,580 
8I340 
8,100 
8,360

8,730 
7,660 
8,680 
8,710 
8,240

7,950 
8,170 
8,140 
7,570 
8,920

8,750 
8,900 
9,120 
9,220 
9,070

7,840 
09,200 
9,180 
9,280 
9,010 
8,750

Feb.

8,400 
7,260 
8,770 
9,120 
8,470

8,190 
8,260 
7,660 
7,380 
8,030

8,200 
7,840 
7,900 
7,800 
8,100

U,500

8,450 
9,040 
9,650 
9,750

9,640 
9,620 

09,600

Mar.

.09,700 
9,680 

10,400 
11,200 
9,570

9,940 
9,820 
9,010 
7,910 
8,200

9,150 
9,420 
9,680 

11,400 
11,800

13,500 
18,000 
18,400 
16,500 
14,500

13,600 
12,000 
10,600 
9,990 
9,470

9,330 
9,080 
9,020 

o9,500 
8,240 
9,330

Apr.

8,980 
8,560 
8,600 
8,770 
7,620

7,680 
8,380 
8,760 
9,030 
8,800

8,390 
8,690 
7,980 
9,360 
9,320

9,940 
10,400 
10,400 
9,600 
8,930

9,770 
9,840 
9,580 
9,470 
9,660

o9,500 
8,200 
9,610 
9,390 
9,240

May.

9,700 
9,590 

12,600 
14,700 
17,400

17,600 
15,600 
14,200, 
13,800 
12,400

11,200 
11,600 
10,900 
10,200 
9,880

10,300 
9,420 
8,890 

10,200 
9,810

9,760 
9,580 
9,480 
8,660 
8,780

9,590 
9,300 
9,420 
9,330
8,500 
7.680

June.

8,230 
9,200 
9,260 
9,050 
9,400

9,390 
8,310

, 7,830 
8,060 
7,900

8,160 
9,700 
9,320 
8,180 
8,360

8,250 
8,510 
8,380 
8,480 

. 9,070

8,440 
8,530 
9,110 
8,830 
8,740

9,200 
9,100 
8,840 
8,440 
8,990

July.

8,680 
8,980 
8,930 
7,920 
8,360

8,440 
8,760 
8,120 
7,730 
7,960

8,800 
7,880 
8,070 
9,320 
8,100

9,330 
8,200 
7,960 
9,400 
8,320

8,820 
8,480 
8,560 
8,160 
8,780

8,290 
7,850 
8,840 
8,680 
8,070 
8.400

Aug.

8,490 
8,380 
7,900 
7,960 
8,410

8,640 
8,480 
8,240 
8,020 
8,190

8,570 
8,310 
8,720 
8,680 
8,640

8,660 
8,800 
8,770 
8,740 
8J730

8,400 
8,520 
8,460 
8,660 
8,350

8,240 

U.400 

8.200

Sept..

8.300 
7,990 
8,440 
8,760 
8,940

8,440 
7,220
8,090 
8,240 
8,110

08,200 
o8,200 
08,200 
8,040 
7,820

8,280 
8,390 
8,940 
9,000 
7,940

7,880 
8 140 
8;360 
8i300 
8,280

8,550 
£480 
7 260

 s, no
8,500
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£>o% <&'sefear§(e, in second-feet, of Des Plavfws River at JoKet, IM, far-the yearsVKi&mfy 
Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1.. ............
2..............
3..............
4..............
 5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13.......
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27........... .
28..............
29..............
30........... .
31..............

Oct.

8,600
8,480
8,280
7,580
Q 'tin

8,620
8,830
8,500
8,780
9,260

9,220
8 040
8,560
8,940
8,720

8. 840
Q QAA

8,180
7,780
8,660

8,390
Q con

8,340
8,720
8,120

8,000
Q fififl

Q o«n

9 1dft
ft SI ft

9,020

Nov.

69,200

«8,800

68, 510
8,220
g 74Q

9,760
9 Q*Jf|

9,180

8,820

7 C7f|

S oon
Q AQfi

9,110

9,500
9,100
6 930

8,420

8,600
A ftfifl

9,200
8,070
6,280

Bee.

8,780
8 140

h
'

000

7 080
7,790

«8,20Q
«8,200

8,790
8,220
8,160
6,850
8,220

"8 040
?' *Aft

8,660
8,220
7,650

6,500
Q C7f\

8 440
?' 560

66,500

«7 Plflft
b§ ooo
6,960
Q 7on
Q Cfirt

8,520

.Tan.

6,920

7,340
9,300

8,920
8,350
8,880
9,100

1 8 iQft

1 7 IVI

9,400
8,640
8,540
9,320

9,420
! Q ecri

7,120
9,000
9 240

8,760
9 000
8*820

68 600
! |JIT Kf)f\

Q Qfifl

9 040
9 qon

9 360
a8^700
68,100

fceto.

7 QOA

"8,770
9,350
9,320
la jibn

69,500
69,500
67,580

9,280

8 oin
9,020
Q Kfirt

Q QAfh

67,500

68,300
68,550
8,670
8,680
o 240

9,180
7,120
9,100
9 OQf|
0 QfU\

8,790
68,750
<z8,700
66,800

Mar.

8,970
'8 540
8^230
ft snft
9,500

9 *JC/\

7 7f\A

^10500

19 onn
10,200
9,550

11,200

n Knr\

11 000
n'eoo
11,300
9 son

9 QQA

9,820

12,100

14,800
12 900
13,' 400
14,100
19 fUlft

12,000

Apt.

1O ftftA

11,905
0,200
8,84X)
O rtOrt

9,aio
9,060
8,920
9,170
8, 440

7,850
9 080
9,610
8,880
o onn

9 000
ho 7cn

68,500
69,200
69 400

69,700
10,300

Q 79O

68,800
8,470

9,320
9 640
9^300
9,060
9,110

Hay.

9 3Sft

9,540
9 840
a' *wl/l

8,980

8 640s;s?o
7 700
6,990
7 640

8,000
8 440
8 440
8^370

67,200

08,000

8,530
Q ffftA

8,460
7 640
7,580
7,940
8,210

9 640
9 140

68^100
67,300
7,220
6,960

JiMe.

7 05*1

7J810
7,920

57,500
68)600

8,SM)
7,820
7,910
8,370
7,490

8,480
7,860
8,200
7,910
8,350
o I7n

8,380
8,140
7,500
8,450

7,740
7 480
8^210
8,060
8,070

8,260
6 940
7? 740
9)020
8,800

Judy.

8,160
7,650
-7,580
7 540
7,640

7,966
8,380
S,OM
8,300

[a8, 300
I
68,500
8,530
8,350
O QO/\

8,540
8,320
7,850
8,340

8,530
8,780
8,640
8,100
7,640

8,000
8 340
8^550
8,820
8,880
8,100

A«i. '

7,710
8/4S*
Q 99A

8,620
«,050

«,1«B
7 Q9A

6,910
8,180
8,120

8,240
8,520
8,480
9,160
7,730

8 240
Q 7on

8,710
8,600
8,610

7,780
7 Qflf}

8,430
8,720
Q con

8,410
8,770
7 QQO

7,920
8,420
8,66D

Sept.

8,650
8,820
8,540
8, '040
7,420

7,680
8,660
8,830
9 i<m
8^7^

7,920
7 1<5ft

8.570

«8,400

67,700
7,720
8,660

8,630
S ftftfl

8,740
8,300

67,300

7,390
8,460
8,890
8,990
9,320

o No recori; dissharge estimated.
6 Dlseharge partly estimated because of incomplete gage-height record.

NOTE. Daily discharge in the above tables does not indude the flow in the Illinois and Michigan canal. 
(See "Diversions" in station description.) Braced figures show mean discharge for periods indicated.

Monthly discharge, in second-feet, of Des Plaines River at Joliet, III., for the years ending
Sept. 30, 1919 and 1920.

October. ......................

December. ....................

February. . ...................
March. ........................
April..........................
May...........................

July.... .......................
August ........................

Maximum.

9,680
9,580

10,200
9,280
9,750

18,400
10,400
17,600
9,700
9 400
s'soo
9,000

18,400

1918-19.

Minimum.

7,800
7,520
7,780
7 f7(\

7 260
7*910
7,620
7,680
7,830
7,730
7,900
7,220

7,220

Mean.

8,790
8,770
8,970
8,570
8,500

10,900
9,080

11,000
8,710
8,460
8,440
8,210

9,040

Maximum.

9,340
9,930
8,790
9,420
9,500

14,800
12,000
9,840
9,020
8,980
9,220
9,320

14,800

1919-20.

Minimum.

7,580
6,280
6,500
6,920
6,800
7,750
7,850
6,960
6,940
7,540
6,910
7,150

6,280

Mean.

8,606
8,75®
7,980
8,620
8,710

10,700
9,270
8,270
8,080
8 240
8,3W
8,350

8,6%
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BJVEB AT ALGQWIUpr, ILL.

LOCATION.  In.NW. i sec. 34, T. 43 N., E. 8 E. third principal meridian, at Chicago
Street bridge in Algonquin, McHenry County, 100 feet above Public Service Co. 'a
daia, and 500 feet above Crystal Lake outlet. 

EECOKBS AVAILABLE.  October 1, 1915, to September 30, 1920. 
DRAINAGE AREA.   1,340 square miles (measured on map issued by United States

Geological Survey; scale, 1 to 500,000). 
GAGE.   Enamel stag gage attached to concrete abutment of bridge; read by Edward

Pedersen. 
CHANNEL AND CONTROL.   Control is a concrete dam about 100 feet below gage; re

paired during August, 1919; practically permanent. 
DISCHARGE MEASUREMENTS.   Made from upstream side of bridge or by wading below

dam. 
EXTREMES OF DISCHARGE.   Maximum stage recorded during year ending September

30, 1919, 4.0 feet at 5.30 p. m. March 21 (discharge, 4,800 second-feet); minimum
discharge, 117 second-feet August 22. 

Maximum stage recorded during year ending September 30, 1920, 4.2 feet at 7
a. m. and 6 p. m. March 30 (discharge, 5,050 second-feet); minimum stage, 1.02
feet June 13 (discharge, 215 second-fee*). 

1916-1920: Maximum stage recorded, 5.3 feet March 31, 1916 (discharge, 7,12d
second-feet) ; minimum stage, 0.59 foot August 31, 1918 (discharge, 67 secondrfeet). 

REGULATION.   Water is diverted at dam below gage to operate a grist mill, which run*
on an average of about 4 hours a day, except Sundays, during September to March.
inclusive, and one day a week during the remainder of year. Effect of operation
is appreciable at gage at low stages only and mill headgates are closed when gage
readings or discharge measurements are made. 

ACCURACY.   Stage-discharge relation changed by repairs to dam during August, 1919;
temporarily changed during repairs to mill during later part of July, 1919; not
affected by ice. Three fairly well defined rating curves used, applicable respec
tively, October 1, 1918, to July 14, 1919; July 15 to August 3, 1919, and August 18,
1919, to September 36, 1920. Gage read to hundreidths twice daily. Daily dig-
charge ascertained by applying daily gage height to rating table except as indi
cated in footnote to tables of daily discharge. Records good except those ob
tained during repairs to mill and dam, which are fair.

No discharge measurements were made at this station during year ending Septenv 
bar 30, 1920.

Discharge measurements of Fox River at Alganquin, III., during tfie
30, 1919.

[Made by H. C. Bookman.]

ending Sept.

Date.

Apr. 16.........
July 16. ........

Gage 
height.

Feet.
2 1 A

1.06

Dis 
charge.

Sec.-ft.

296

Date.

July 16. ........

Gage 
height.

Fert. 
1.07

as

Dis 
charge.

Sec.-ft. 
311
202

Date.

Sept. 3. ........

Gage 
height.

Fed. 
0.98

Dis 
charge.

Sec.-/*. 
201

105708 23  17
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Daily discharge, in second-feet, of Fox River at Algonquin, III., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8. .............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
26...............

26..............
27..............
28..............
29
30..............
31..............

1919-20. 
1.. ............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
30..............

31..............
22..............
23
34..............
26..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

185
185
178

. 178
178

172
172
172
172
178

185
185
172
162
151

151
162
167
172
185

197
210
216
222
229

235
250
265
280
295
Qlfl

580
640
750
920
980

1,100
1,100
1,100
1,040

980

980
980
920
920
920

920
860
860
805
805

750
695
{{ATI

640
630

620
620
620
610
640
750

Nov.

326
342
357
357
342

326
310
302
310
310

318
318
318
326
326

334
342
350
357
357

350
342
334
326
318

310
310
302
302
295

920
1,160
1,440
1,510
1,680

1,510
1,510
1,510
1,510
1,610

1,510
1,680
1,680
1,650
1,650

1,660
1,580
1,510
1 440
l',440

1 Q7A

1,300
1 230
l',160
1,100

1 040'980

920
920
fiAA

Dec.

295
295
310
310
326

342
357
357
373
397

439
507
569
606
597

579
560
642
534
542

560
569
579
579
569

560
560
551
542
542
525

805
805
750
760
760

750
805
805
805
805

805
750
750
750
7CA

fiQ1

695
fiQ1

640
640

620
600
600
580
580

560
560
540
540
wi
521

Jan.

507
490
472
455
439

422
406
389
381
373

365
365
365
357
357

357
350
350
365
397

430
464
498
534
569

597
616
616
597
597
588

502
502
483
483
464

454
445
A">7

427
J-IO

Atyj

AW
436
427
409

3Q1

373
ifiA
355
^**

Oft*

3640*70
373
382

1Q1

391
QQ1

373
070

355

Feb.

588
*7Q

579
579
560

560
542
525
507
490

472
472
490
507
525

542
660
688
625
653

702
750
800
800
800

800
750
750

355
347
339
339
339

347
355
355
355
355

364
364
373
373
373

382
382
1Q1

391
400

ASM

409
j«>7

445
436

427
427
418
409

Mar.

750
750
800
800
850

906
905
960

1,020
1,080

1 140
l)260
1,470
1,760
2,070

2,390
2,910
3,630
4,010
4,400

4,800
4,800
4,600
4,200
4,010

3,820
3,630
3,270
2,910
2,730
2,660

409
409
427
445
464

492
530
570
610
640

750
920

1,230
1,580
2,100

2,920
3,850
4,260
4 460
4,460

4,250
4,050
3 ocrt

3,660
3,850

4,260
4,650
4,850
4,850
5,050
4,850

Apr.

2,390
2,070
1,910
1,760
1,610

1,540
1,540
1,470
1,260
1,200

1,200
1,260
1,260
1,400
1,470

1,610
1,540
1,540
1,540
1,640

1,540
1,610
1,610
1,680
1,760

1,680
1,610
1,610
1,540
1,540

4,850
4,850
4,850
4,860
4,860

4,850
4,650
4,650
4,650
4,660

4,650
4,460
4,060
3,470
3,100

2,750
2,420
2,100
1,800
1,650

1,580
1,580
1,680
1,580
1,580

1,580
1,580
1,580
1,580
1,650

May.

1,540
1,610
1,840
2,070
2,560

2,730
2,730
2,560
2,560
2,390

2,230
2,230
2,070
1,910
1,840

1,760
1,680
1,610
1,470
1,400

1,260
1,200
1,080

960
906

800
702
634
560
490
447

1,650
1,650
Ij580
1,580
1,510

1 440
l',370
1,230
1,100

860

805
860
920
920
920

860
750
ftQC

695
640

640
620
610
620
620

600
580
ifin
Kd/n
wi
502

June.

422
406
389
373
381

373
373
381
389
406

422
439
464
498
534

560
579
597
597
579

551
516
490
472
455

439
422
406
9RO

373

483
464
418
382
347

323
307
291
97 1

260

245
230
215
23d
275

291
307
291
315
347

382
41 fi

454
483
464

445
427
409
427
445

July.

365
357
357
360
342

342
334
326
326
318

310
295

1,260
750
288

288
272
272
258
268

250
242
229
216
204

191
178
167
166
162
185

464
445
436
427
427

427
409
409
QQ1
9Q1

382
O7Q

O?**

364
OKK

355
365
347
339
339
OOQ

331
QQI

323
ooo

323
315
307
307
OOO

291

Aug.

210
236
258
251
244

236
229
222
214
207

200
192
185
178
170

163
156
148
135
123

123
117
123
164
168

174
180
187
187

180
174

291
283
283
275
268

260
260
260
268
268

268
275
275
275
OftC

268
260
260
260
268

268
275
OTK

275
268

260
260
260
ocn

245
9AK

Sept.

174
174
174
168
168

168
174
174
180
187

187
194
194
200
200

208
215
222
230
238

245
252
260
268
275

291
307
0«Jft

4AQ
483

245
252
252
260
260

268
O7K

276
283
O9K

275
268
268
260
260

260
268o*?c
tyre

283

283
291
291
288
97K

275
276
OAfi

268
271

NOTE. Mill headgates wide o pen during period Aug. 4-17,1919; discharge interpolated. Gage not read, 
Feb. 8,10,12, and 14,1920; discharge estimated.
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Monthly discharge of Fox River at Algonquin, III., for the years ending Sept. SO, 1919
and 1920.

[Drainage area, 1,340 square miles.]

Month.

1918-19. 
October.... ...................................

December... ..................................

March.........................................
April..........................................
May...........................................

July...........................................

The year.... ............................

1919-20.

April..........................................
May...........................................

July...........................................

Discharge in second-feet.

Maximum.

310 
357 
606 
616 
800 

4,800 
2,390 
2,730 

997 
1,260 

258 
483

4,800

1,100 
1,650 

805 
502 
445 

. 5,050 
4,850 
1,650 

4S3 
464 
291 
291

5,050

MinfiTHi-m,

151 
295 
295 
350 
472 
750 

1,200 
447 
373 
156 
117 
168

117

580 
860 
521 
355 
339 
409 

1,580 
502 
215 
291 
245 
245

215

Mean.

199 
327 
483 
454 
611 

2,430 
1,580 
1,610 

456 
318 
185 
232

741

819 
1,350 

685 
410 
382 

2,570 
3,130 

918 
355 
364 
267 
271

960

Per 
square 
mile.

0.149 
.244 
.360 
.339 
.456 

1.81 
1.18 
1.20 
.340 
.237 
.138 
.173

.553

.611 
1.01 
.511 
.306 
.285 

1.92 
2.34 
.685 
.265 
.272 
.199 
.202

.716

Ban-off 
in inches.

0.17 
.27 
.42 
.39 
.47 

2.09 
1.32 
1.38 
.38 
.27 
.16 
.19

7.51

.70 
1.13 
.59 
.35 
.31 

2.21 
2.61 
.79 
.30 
.31 
.23 
.23

9.76

FOX RIVER AT WEDRON, ILL.

LOCATION. In sec. 9, T. 34 N., R. 4 E., at highway bridge in Wedron, La Salle 
County, 1,000 feet above Buck Creek. (

DRAINAGE AREA. 2,500 square miles.
RECORDS AVAILABLE. November 5,1914, to September 30, 1920.
GAGE. Chain gage attached to bridge; read by O. E. Kirby.
DISCHARGE MEASUREMENTS. Made from upstream side of bridge.
CHANNEL AND CONTROL. Bed at measuring section is soft and probably shifts. 

Control, about 1,000 feet downstream, composed of coarse gravel and large boul 
ders; seldom shifts.

EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 
30,1919, 13.55 feet at 7 a. m. March 18 (discharge, 16,000 second-feet); minimum 
stage, 5.40 feet at 5.30 p. m. October 1 (discharge, 156 second-feet).

Maximum stage recorded during year ending September 30, 1920, 14.2 feet at 
6 a. m. March 26 (discharge, 17,900 second-feet); minimum stage, 5.62 feet at 6 
p. m. September 21 (discharge, 246 second-feet).

1915-1920: Maximum stage recorded, 15.4 feet February 3, 1916 (discharge 
not determined because of backwater from ice); maximum open-water discharge 
recorded, 17,900 second-feet March 26, 1920; minimum discharge recorded, 105 
second-feet, November 20, 1914 (measured by current meter). -
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REGULATION. Slight diurnal fluctuation is caused by operation of power plants at 
and above Aurora.

ACCURACY. Stage-discharge relation permanent except as affected by ice. Rating 
curve well defined above and fairly well defined below 1,000 second-feet. Gage 
read to hundredths twice daily. Daily discharge ascertained by applying mean 
daily gage height to rating table except for periods January 2-24, February 8-12, 
1919, and December 10, 1919, to March 3, 1920, during which stage-discharge 
relation, was affected by ice, for which mean discharge was ascertained by means 
of gage heights, observer's notes, and weather records. Open-water records good; 
winter records poor.

No discharge measurements were made at this station during year ending September 
SO, 1920.

Discharge measurements of Fox River at Wedron, III., during the year ending Sept. SO,
1919.

[Made by H. C. Beckman.]

Data.

Apr. 30... ...........................................................................

height.

Feet. 
8.15
5.65

Dfe- 
charge.

Sec.-ft. : 
9 firfft

280

Daily discharge, in seeond-feet, of Fox River at. Wedron, III., for the years ending Sept. 30,
1919- and 1920.

Day.

1918-19. 
!..... .....
2............
3............
4............
5

6... ..........
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
10
20............

21. .......... -
22..-.....-.-.
23............
24............
25............

26............
27............
28............
29............
9A

31............

Oct.

176
282
358
331
353

331
306
229
273
353

385
358
321
321
248

358
385
358
358
385

302
212
50»
672
672

532
672
672
830
ton
790

Nov.

600
500
635
440
600
eqo

532
1,040

995
950

750
565
830
750
635

600
635t&>
470
500

470
385
600
565
600

635
635
635
750
790

Dec.

1,040
532
635
710
470

470
440
440
470
635

910
870

1,040
1,510
1,610

1,310
1,220
1,130
1,130
1,130

1,220
1,220
1,510
1,220
1,310

1,310
1,410
1,310
1,130
1 1OA

1.510

Jan.

1,220

1,220

890

|l,420

1 940

2 Ofifl
1,510
1,610
1,410
1,410
1.410

Feb.

1,410
1,820
1,220
1,130
1,040

1 13ft

870

820

QQC

950
1 040

1,310
950

1,310
1,130
1,310

1,310
1,410
1,220
1,310
1,510

1,310
1,310
1,220

Mar.

1,220
i,no
2,190
2,910
2,610

2,060
1,820
1,940
1,940
1,940

2,910
4,520
5,150
5,590
6,980

14,000
14,600
14,900
10,200
8,800

8,530
8,000
7.480
6,980
6,500

6,270
5,810
5,590
4 (un
4,520
4.130

Apr.

3,760
3,580
3,070
2,910
2,610

2,470
2,470
2,470
2,470
2,470

2,330
1,820
O nan

2,330
3,400

3,580
3,400
3,230
3,070
2,610

2,610
2,470
2 ism
2,610
2,610

2,610
2,470
2,760
2,910
2,610

May.

2,610
2,610
4,130

10,700
11,900

Q nftti
7,740
fl QRft
6,040
5,590

4,940
4,320
3,940
3,580
3 drift

3,230
3,230

2,760
2,610

2,470
2,190
2,060
1,940
1,710

1,610
1,610
1,410
1,220
1 10A

1,040

June.

1,130
1,220
1,310
1,220
1,220

1,130
1,130
1.040

910
950

910
1,130
1 isn
1,040
1,130

950
870
910
910

870
830
750
870
830

870
750
672
635
565

July.

635
635
565
532
470

385
500
532
635
532

532
aoo

1 040'750
(Wl

710
565
500
470
470

419
358
385
44ft
440

440
385
331
2S8
268
358

Aug.

385
412
385
331
255
QfW!

385
385
358
331

331
306
44A
s«
44n

44IY
358
385
385
306

306
292
385
44ft
44ft

282
260
292
3%
358
306

Sept.

OQO

OOQ

229
246
385
OQ1

385
306
229
260

321
OQ1

Oft<>

331
9TJ

216
3S5
365
331
44ft

358
331
 >O1

565
440
nor

35S
385
^tl
no
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Daily discharge, in second-feet, of Fox River at Wedron, III,, for the years ending Sept, 
SO, 1919 and 1920 Continued.

t>ay.

1919-20. 
1............
2............
3............
4............
5............

6............
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20..... .......

21............
22............
23............
24............
25..:.........

26............
27............
28............
29............
30............
31............

Oct.

1,510
1,310
1,130

995
1,840

1,610
1,610
1,610
1,610

1,820
1,610
1,410
1,410
1,310

1,410
1,410
1,31<}
1,220
1,040

1,220
1,130

MI
995
AC/I.

950
910
995
950

1,130
1,510

Nov.

1,610
1,710
1,710
1,940
1,940

2.060
2,190
2,330
2,330
2,610

3,070
2,610
2,330
2,330
2,330

2, TO
2,060
2,060
2,060
1,820

1,820
1,820
1,610
1,610
1,610

1,610
1,610
1,410
2,060
2,470

Dec.

1,610
1,710

950
1,820
I fUA

1,510
1,610
1,510
1,710

1,600

Jan.

700

Feb.

1 850

Mar.

800
950

1,400
6,270
6,740

3,580
3,070
2,190
2,190
2,330

9 Qlft
11,600
8,000
5,870
4,520

4,730
5,150
5,870
6 f\Af\

6 f\Af\

6,270
6,-270
5,590
5,590

11 300

17 900
12J 200
10,200
9,900
S OttA

7,480

Apr.

7,330
6,980
6,270
5,810
5,590

5,810
5,590
5,370
5,150
4,730

4,130
3 94R
3,760
3,230
2,910

3,760
4,130
S 940
3', 400
7,230

6,500
4 eqn

3,760
3,580
3 00ft

3 OOA

3,400
3,400
8,070
3 7«A

May.

6, RIO
4,528
^.760
8,400
3,07ft

2 7fin
2,470
2,330
1,940
1,820

1,820
2 53ft
2 Q1 A

2,610
2,190

1,820
1,940
2,330
2,060
1,820

1,610
1,510
1,410
1,310
1,410

1,310
1,220
1,220
1,130
i ndfl

995

Jtm*.

1,1940
1,040
1,040'850

FO

635
635
672
710
635

635
750

"710
AJft

1,610

1,130
1,130

MO
710
635

600
870
950
910
870

7181
7Qn

Tit)
870
790

Jtriy.

750
710
672
635
532

fi79
750
7«)
635
615

flOO
500
f;nn
635  
532

mo
600
600
532
412

635
966
500
440
47ft

412
358
500 '
440
470
470

Aug.)

44ft '
385
$11
811
500

470
470
500
500
358

440 i
470
470
Mn

385
358
44n
AAf\

470

fi70

«72
COO

500
635

470
710
470
440
3R5
321

Sept.

440
565

"^«40
412*
385

412
412
532
635
500

565
470
440
385
440

470
412
440
412
412

268
470
470
412
385

385
440
292
440
440

NOTE. Braced figures show mean discharge for periods indicated.

Monthly discharge of Fox River at Wedron, IU.,for the years ending Sept. SO, 1919 and
1920. 

[Drainage area, 2,500 square miles.]

Month.

1918-19.

April..........................................
May...........................................

July...........................................

1919-20.

April..........................................
May...........................................

July...................................:.......

The year..... ............................

Discharge in second-feet.

Maximum.

830 
1,040 
1,610 
2.060 
1,820

14,900 
3,760 

11,900 
1,220 
1,040 

440 
710

14,900

3,230 
3,070

17,900 
7,230 
5,810 
1,610 

750 
672 
635

17.900

MiMiTrm-m.

176 
885   
440

i,220 
1,820 
1,040 

565 
268 
255 
216

176

910 
1,410

800 
2,910 

995 
600 
358 
311 
268

268

Mean.

423 
639 

1,030 
1,230 
1,150 
5,700 
2,740 
3,860 

960 
506 
357 
345

1,590

1,360 
2,030 
1,600 

700 
850 

6,140 
4,580 
2,190 

833 
565 
464 
439

1.820

Per 
square 
mile.

0.169 
.256 
.412 
.492 
.,460 

2.28 
1.10 
1.54 
.384 
.202 
.143 
.138

.636

.544 

.812 

.640. 

.280 

.340 
2.46 
1.83 
.876 
.333 
.226 
.186 
.176

.728

Run-off 
in inches.

0.19 
.89 
.48 
.57 
.48 

2.63 
1.28 
1.78 
.43 
.23 
.16 
.15

8.62~"~S
.90 
.74 
.32 
.37 

2.84 
2.04 
1.01 
.37 
.26 
.21 
.20

9.89
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VERMILION RIVER NEAR STREATOR. ILL.

LOCATION. In sec. 1, T. 30 N., R. 3 E. third principal meridian, at highway bridge,
known as bridge No. 3, 1£ miles south of Streator, La Salle County, and 100 feet
below Santa Fe Railway bridge. 

DRAINAGE AREA. 1,080 square miles. 
RECORDS AVAILABLE. July 27,1914, to September 30, 1920. 
GAGE. Chain gage attached to highway bridge; read by Floyd Leslie. 
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading. 
CHANNEL AND CONTROL. Bed composed of gravel and rocks; probably permanent. 
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September

30,1919, 12.95 feet at 4 p. m. March 17 (discharge, 6,830 second-feet); minimum
discharge, 0.1 second-foot August 11, 12, 15, and 16. 

Maximum stage recorded during year ending September 30, 1920, 22.9 feet at
noon April 20 (discharge, 16,500 second-feet); minimum discharge, no flow,
August 25-28 and September 16-30. 

1914-1920: Maximum stage recorded, 22.9 feet April 20,1920 (discharge, 16,500
second-feet); minimum discharge, no flow, August 25-28 and September 16-30,
1920. 

ACCURACY. Stage-discharge relation changed after high water of April and May,
1920; seriously affected by ice. Two rating curves used, both fairly well defined
below 12,000 second-feet, applicable respectively, October 1, 1918, to May 31,
1920, and June 1 to September 30, 1920. Gage read to hundredths once daily.
Daily discharge ascertained by applying daily gage height to rating table except
as indicated in footnote to tables of daily discharge. Records good except for 

> periods of extremely low water and periods of ice effect, for which they are poor.

No discharge measurements were made at this station during year ending Septem 
ber 30, 1920.

Discharge measurements of Vermilion River near Streator, III., during the year ending
Sept. SO, 1919.

fMade by H. C. Beckman.J

Date.

Aug.4... ... ... ... . .^ *::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

 a*.
Feet. 

0.93
.93

Dis 
charge.

8ec.-ft. 
17
16
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Daily discharge, in second-feet, of Vermilion River near Streator, III., for the years ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1............
2...:........
3............
4............
5............

6.:..........
7............
8............
9............
10............

u..... .......
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

1919-20. 
1............
2............
3............
4............
5............

6..... .......
7............
8............
9............
10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
 20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

21
21
18
15
12

7.3
1.0
2.5
3.8
8.6

5.2
1.0
5.2
2.5
7.3

6.5
9.0
5.2
12
1.0

2.5
6.5
21
25
30

160
1,130
818
749
684
4?4

30
49
26
30
15

9.4
5.2
6.0
5.2
9.0

10.6
15
6.5
10.6
10.0

9.4
6.0
5.2
9.0
9.4

5.2
8.6
9.0
9.4
10.6

9.4
12
6.0
9.0
24
21

Nov.

684
375
375
265
182

171
160
240
390
360

419
404
375
240
252

304
390
240
167
404

193
182
154
154
65

144
46
390
375
154

21
10
6.0
12
12

13
15
18
5.2
9.4

18
18
20
21
18

24
26
30
25
32

23
24
49
39
30

34
1.0
2.5
39
30

Dec.

252
332
216
240
182

182
216
193
204
228

204
204
252
557
749

891
854
749
716
652

652
1,500
1,700
1,750
1,450

1,250
1,300
1 350
1,210
930
QOfl

39
61
49
30
39

49
30

^0

Jan.

660

450

500
557
621
685
749

749
716
557
526
464
464

30

Feb.

404
375
390
404
332

240
216
360
240
193

193
265
375
390
526

684
749
818
620
620

620
557
557
557
557

588
620
526

  45

Mar.

588
1,010
930

  818
783

783
783
783
716
716

1,130
783

2,270
2,390
3,060

3,800
6,830
6,020
5,480
5,080

3,560
2,850
2,270
2,030
1,700

1,500
1,400
1,210
1,170
1,050
970

15

404

854
7,820
3,480
3,340
2,780

2,270
1,130
1,090
1,050
. 818

818
783
818

1,090
1,550

1,550
1,550
1,500
1,550
1,550
1,550

Apr.

891
818
749
716
684

652
620
588
557
557

495
495
749
684
652

684
749
749
684
620

588
557
749
716
620

620
464
930

1,010
1,090

1,250
. 783
\210

854
749

557
434
434
169
182

240
240
252?
252
265

495
1,550
6,650
8,020
16,500

5,080
5,160
4,520
4,040
3,720

2,920
2,330
2,270
2,210
1,700

May.

1,450
1,600
2,270
3,340
3,800

3,560
3,800
3,130
2,920
2,780

2,570
2,570
1,910
1,750
1,450

1,010
970
854
749
716

684
620
652
588
495

404
390
652
620
588
464

2,270
2,270
2,270
2,270
1,750

1,450
818
783
749
749

1,090
1 700
1 300
1,210
1,130

1,130
1,090
1,650
1,650
1,600

1,400
1,600
1,550
1,210
891

749
652
495
495
464
464

June.

588
464
495
684
588

434
404
434
434
404

318
193
150
140
135

434
464
684
716
434

434
375
375
390
588

1,130
1,350
749
464
375

460
660
730
730
730

730
730
625
248
235

235
222
185
136
134

35
25
45
55
95

92
66
55
65
58

55
23
19
9
10

July.

265
240
193
156
135

85
48
24
17

684

216
146
104
100
81

20
19
16
28
45

16
13
10
4.4
4.1

.8

.7

.3

.4

.4
45

9
9
21
9
11

20
14
11
12
14

22
22
14
18
14

12
8
1.8
1.6
2.3

1.6
1.8
1.7
1.5
14

20
19
11
12
14
22

Aug.

30
19
4.1
9.4
7.3

.2

.4

.3

.2

.2

.1

.1

.4

.4

.1

.1
5.2
1.0
3.8
4.9

2.5
2.4
1.6
4.7
5.2

6.0
49
2.5
4.9
5.2
6.0

22
19
18
11
8.5

7.0
1.9
2.6
1.8
1.6

.9

.8

.5

.2

.2

.2

.1

.1

.1

.1

.1

.1

.1

.1
0

0
0
0
.5
.4
.3

Sept.

6.9
4.4
5.2
3.8
4.4

6.0
4.9
5.2
4.7
4.9

6.0
8.1
9.0
5.2
9.4

12
16
15
16
16

21
16
14
5.2
6.0

6 9
7.3
15
26
39

0.2
.1
.1
.1
.5

.4

.4

.2

.2

.2

.2

.2

.2

.1

.1

0
0
0
0
0

0
0
0
0
0

0
0
0
0
0

NOTE. Stage-discharge relation affected by ice Jan. 1-20,1919, and Dec. 8,1919, to Mar. 9,1920; mean 
discharge ascertained by means of gage heights, observer's notes, and weather records. Discharge inter 
polated on account of lack of gage readings, Jan. 21,23, and 24,1919. Braced figures show mean discharge 
ior periods indicated.
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Monthly discharge of Vermilion River near Streator, III., for the y&m endmg Sept. -Sd,
1919 and W%0.

[Drainage area, 1,080 square miles.]

Month.

1918-19. 
October .......................................

February. .....................................

April..........................................
Mav.. .........................................

July...........................................

1919-20. 
October .......................................

March.........................................

Mav...........................................
Julv...........................................

Discharge in second-feet.

Maximum.

1,130 
684 

1,750

818 
6,830 
1,090 
3,800 
1,350 

684 
30 
39

6,830

! 49 
' 49

7,820
16,500 
2,270 

730 
22 
22 

.5

16,500

Minimum.

1.0 
46 

182

193 
58& 
464 
390 
135 

.3 

.1 
3.8

.1

5.2 
1.0

169 
464 

9 
1.4 
.0 
.0

0.0

Mean.

136 
275 
713 
571 
463 

2,080 
-691 

1,590 
494 
87.6 
4.29 

10.6

597

12.9 
20.8 
29.0 
30.0 
45.0 

1,270 
2,500 
1,250 

250 
11.7 
3.17 

.11

452
.

Per 
square 
mile.

0.126 
.255
.660 
.529 
.429 

1.93 
.640 

1.47 
.457 
.081 
.004 
.010

.553

.012 

.019 

.027 

.028 

.042 
1.18 
2.31 
1.16 
.231 
.011 
.003 
.000

.419

Run-off 
in inches.

0.15 
.38 
.76 
.61 
.46 

2.22 
.71 

1.70 
.51 
.09 
.005 
.01

7.49

.01 

.02 

.03 

.03 

.05 
1.36 
2.58 
1.34 
.28 
.01 
.003 
.000

5.69

SPOON RIVER AT SEVILLE, ILL.

LOCATION. In sec. 24, T. 6 N., R. 1 E. fourth principal meridian, at Toledo, Peoria 
& Western Railway bridge, a quarter of a mile east of railway station at Seville, 
Pulton County.

DRAINAGE AREA. 1,600 square 'miles.
RECORDS AVAILABLE. July 24, 1914, to September 30, 1920.
XJAGE. Chain gage attached to bridge; read by R. M. Boales.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading. 

Measurements made during rapidly changing stages are corrected for change in 
stage by method described in Water-Supply Paper 375.

CHANNEL AND CONTROL. A loose rock dam, aPbout 2 miles downstream from gage, 
used to create a reservoir for the pumping station of the Toledo, Peoria & Western 
Railway, forms control for medium stages; iat other stages control is composed of 
sand and clay and fa somewhat shifting. Dam was removed August, 1918, ant 
replaced August,
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EXT&BKKS OP DISCHARGE. Maximum stage recorded during year ending September 
30, 1919, 17.4 feet June 4 (discharge, 9,600 second-feet); minimum discharge, 
42 second-feet September 13 (determined by current-meter measurement).

Maximum stage recorded during year ending September 30, 1920, 19.4 feet 
March 12 (discharge not determined because of backwater from ice); maximum 
jpen-water stage recorded, 18.7 feet April 22 (discharge, 11,000 second-feet)', 
minimum stage, 2.36 feet September 6 and 10 (discharge, 27 second-feet).

1914-1920: Maximum'stage recorded, 26.0 feet January 23, 1916 (discharge not 
determined because of backwater from ice); maximum open-water stage recorded, 
23.0 feet January 24, 1916 (discharge, 17,800 second-feet); minimum stage, 1.35 
feet July 31 and August 27-29, 1914 (discharge, 3.8 second-feet).

ACCURACY. Stage-discharge relation changed slightly by high water of January, 
1916, September, 1917, and May, 1920, and also by removal and rebuilding of 
dam 2 miles downstream during period noted above (see under "Channel and 
control"); seriously affected by ice. Four rating curves used, all fairly well 
defined below 10,000 second-feet, applicable, respectively, July 24, 1914, to 
January 20, 1916, and September 11, 1917, to August 25, 1918, and August J.6, 
1919, to May 31,1920; January 21,1916, to September 10,1917; August 26,1918, to 
August 15,1919; June 1 to September 30,1920. Gage read to quarter-tenths once 
daily prior to September 30, 1915, and thereafter to hundredths once daily. 
Daily discharge ascertained by applying daily gage height to rating table except 
as indicated in footnote to tables of daily discharge. Open-water records fairj 
winter records poor.

No discharge measurements were made at this station during the year ending Sep 
tember 30, 1920.

Discharge measurements of Spoon River at Seville, III., during the year ending Sept. 301
1919.

[Made by H. C. Beckman.J

Date.

Apr. 1.... ......
Jufte6..........

6..........

(laaa VJctKc
height.

Feet. 
5.90

13.28
11.81

Dis 
charge.

Sec.-ft. 
1,220

o5,380
64,460

Date.

8..........

Gage 
height.

Feet. 
3.74
4.04
5.37

Dig. 
charge.

Sec.-ft.
318
473

1,010

Date.

Sept. 13........
13........

Gage

Fat. 
5 07
2.47
2.47

Dis 
charge.

Sec.-ft. 
872
42
43

a Discharge corrected for falling stage-* 5,920 sec.-ft. 
6 Discharge corrected for falling stage** 4,860 see.-ft.

Daily discharge, in second-feet, of Spoon River at Seville, III. , for the years ending. Sept. SO,
1914^1920.

Day.

1914. 
1.........
2.........
3.........
4.........

7
i
9.........

10.........

July. Aug.

4.5
4.5
6.5
5.5
5.5

5.5
4.8
4.8
4.5
4.5

Sept.

4.5
17
3*
40

101

540
3,540

700
441
940

Day.

Itl4. 
11.........
12.........
13.........
14.........
15.........

16.........
17.........
Ifl

1ft

20.........

July. Aug.

4.2
4.2
4.5
4.5

34

14
14

a. *
K 0

6.5

Sept.

170
130
114
92

9,100
£ iin
8640

790
869
215

Day.

1914. 
..........
:te.........
23.........
24.........
*5....... .

..........
87.........

ft.. ......
30.........
31.........

Jtfly.

5.5
«.5

4.9
6.5
6.5
4.9
4.9
3.8

Aug.

6.1
4.5
4.5
4.5
4.5

4.5
3.8
8 8
3.8
4.5
4.5

Sept.

110
149
129
8»n
0>
{&
4*
44
38
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Daily discharge, in second-feet, of Spoon River at Seville, III., for the years ending Sept, 
SO, 1914-1920 Continued.

Day.

1914-15. 
 1. ...........
2............
3...... ......
4............
&.:..........

6............
7............
8............
9............

10............

11............
12............
13............
14............
as............
IB.:..........
17............
18............
19............
20............

21............
22............
^3............
-24............
25............

26... .........
27............

29
30............
31............

1915-16. 
1... .........
2............
3............
4............
5............

'6............
7............
.............
9............

ao.. ..........
m... ..........
12............
as............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
iO.. ..........
SI............

Oct.

37
32
31
26
25

25
25
24
31
103

101
330
170
114
114

93
150
106
110
101

92
71
65
60
50

44
38
38
32
31
30

505
400
435
365
330

330
300
300
190

1,620

790
700
215
240
270

240
215
130
300
270

270
215
130
110
110

92
110
65
92
190
170

Nov.

30
28
28
28
26

26
26
25
24
24

22
22
22
22
22

22
22
22
21
22

24
24
24
24
24

28
28
28
28
31

170
150
130
130
110

130
130
130
130
130

130
110
110
92
92

77
76
76
92
130

130
130
150
170
190

400
1,190
1,670
1,290
790

Dec.

34
34
37
37
37.

37
37
38
38
38

37
31
34
21

20

7<i<5
745
745
655
575

CAC

505
>Uft

575
505

505
540
KAft

470
470

470
470
540
505
470

470
190
215
400
400

4nn
400
ain
330
300
300

Jan.

27

40
KO

65Q9'
92

110
110
106
89
89

96

700

4,420
4,420
4,950
4,950"
A. 3nn

3,670
3,040
1,830
990

1,090

74>;

1,800

J17,500

17,800
13,200

2,200
5,510
7,300
9,200
7 <W\
4.620

Feb.

3,600

2,980
2,980
3,170
3,230
1,940

1,140
840
7.00
615
575

540
540
940

1,620
1,090

890
435
540

2,980
1,870
1,370

2,250

1,870
1,590
1,540

1,420
2,800
klbO

2,200

1,640
1,540
1,870

}2,500

1,170
870
730
595

Mar.

470
400
365
330
365

300
300
300
300
300

300
285
270
270
255

240
91411
240
240
240

215
190
190
190
190

190
180
170
160
150
130

730
555
555
445
445

555
820
555
640
515

555
480
445
480
445

410
375
410
410
375

375
445
445
480
480

685
2,380
5,810
5,650
4,120
3.160

Apr.-

130
130
130
130
130

130
130
140
140
150

150
150
140
140
130

130
130
110
110
110

106
116
126
140
140

126
69
82
75
75

2,500
3,100
2,800
2,320
1,980

1,640
1,480
1,370
1,270
1,120

1,020
970
920
970
870

820
870
870
775
820

970
970
870
775
685

685
685
640
595
555

May.

63
63
82
75
80

99
62
170
70
73

73
63
88
73
60

48
67
60
96
44

215
228
80
122
285

1,040
1,290
940

2,790
5,650
4,950

595
685
730
685
685

595
555
515
480
445

410
375
820

3,460
3,160

2,860
1,920
1,480
1,220
1,070

1,170
1,070
1,220
1,760
3,580

2,560
3,400
4,820
2,800.
2320
2.080

June.

5,510
1,140
1,090
840
M1

575
540
435
160
365

365
330
300
270
285

' 365
300
348
365
160

365
315
255
240
190

3,170
228
300
240
215

1,640
1,480
3,580
3,580
2,080

1,420
1,870
2,500
2,200
2,200

1,980
1,640
1,370
1,220
1,070

1,070
1,420
1,120
870
775

4,300
4,880
2,380
1,640
1,020

1,220
1,070

870
775'685

July.

270
1,720
655
300
255

215
270

1,190
990

1,240

3,290
2,660
990
505

2,410

4,170
1,140
940

1,140
990

990
790
470
540
470

365
330
215

1,090
3,670
5,510

1,070
1,020
1,020
920
870

555
315
230
315
315

285
285
255
255
255

230
205
205
180
180

155
155
155
115
115

70
61
61
30
115
82

Aug.

5,370
5,370
8,200
6,450
A QRA

3,610
3,170
2,290
1,830
1,560

1,720
890
745
575
470

1,620
1,090
655
505
365

470
400
365
300
300

240
240
202
190
130
130

82
97
180
155
115

115
97
180
97
82

230
515

1,120
555
345

180
155
315
205
135

115
97
90
145
97

76
76
70
61
53
45

Sept.

19A

130
fOA

130
IRA

130
lift
130
240
150

3,610

700
700
505

45
45
49
45
53

515
375
285
180
115

82
76

515
820
685

285
285
125
82

285

82
70
61
70
61

61
70
135
180
12&
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Daily discharge, in second-feet, of Spoon River at Seville, III., for the years ending Sept. SO, 
^ 1914-1920 Continued.

Day.

1916-17. 
1..... .......
2............
3............
4............
5............

.............
7............
S............
.............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29...........
30............
31............

1917-18. 
1............
2............
3............
4............
&..... .......

.............
7............
8............
9............

10............

ii.. ..........
12............
13............
14............
15............

16............
17............
18............
19............
20............

SI............
22............
28............
24............
45.. ..........

26............
27............
28............
29............
30............
31............

Oct.

115
70
65
61
49
.IS

45
45
45
.IS

37
41
49
61
70

82
76
70
70
70

375
555
285
315
345

375
445
410
315
255
9in

150
130
116
105
215

190
ion
540
435
270

202
150
,77
92
83

1,940
2,660
1,940
1,940
i sun

1,830
1,780
1,780
1,670
1,560

1,560
1,500
1,500
1,440
1,290
1.240

Nov.

180
135
155
155
155

155
135
135
11 >5

595

480
410
315
255
9?ft

180
180
205
205
205

180
205
255
ItR

315

255
255
255
255
230

1,140
1 140
1,090

990
QQA

940
940
840
505
400

348
315
300
285
270

240
228
202
190
180

170
160
150
110
96

96
97
97
97

110

Dec.

230
205
205
205
205

180
180
180
180
255

isn
115

55

1,000

120
120
118
120
110

101

> 60

75
100

150
265
380
505

450
jnn
350

170

Jan.

300

1,550

450

240

1,800

600

60

30

Feb.

440

  185

280

80

190
1,190
1,590

1,990
5,970
6,450
6,700
6,960

7,560
1 040
1 040

990
940

040
840
840
840
700

700
655

1,720

Mar.

so

. 185

640
3,760
7,840
8,600

9,700
4,690
2,080
1,920
1,700

1,700
1,640
2 860
2,860
1 14/1

730
595
515
515
480
445

1,720
1,720
2,310
2,910
1,670

1,670
i fwui

990
990
990

505
505
470
470
470

470
505
505
505
470

470
470
470
300
270

285
285
285
285
285
285

Apr.

445
445
375
330
445

515
515
515
445
515

555
515
315
360
375

315
330
730
870

2,860

2,320
1,370
1,170
1,420
1,640

1,540
1,590
1,700
1,700
2,030

285
285

1,620
285
285

285
700
790
890
700

700
700
615
840

1,090

1,340
1 3UO
1,340
1,340
1 340

1,290
1,240
1,240
1,240
1,190

1,190
1,190
1,290

890
1,240

May.

4,120
3,220
1,980
1,920
1,920

1,020
775
685
515
820

870
820
775
640
640

555
515
480
445
410

360
445
515
445
410

410
445
345
330
300

1,070

1,240
1,190
1,190
1,190

435

435
330
330
330
348

348
330
330
315
315

505
505
575
655
700

990
1,720
1,940
2,470
3,920

3,540
3,100
2,470
2,540
2,170
1.720

June.

1,120
1,120

820
685

10,400

7,390
6,620
5,020
3,100
2,920

2,800
2,560
7,660
9,400

13,400

10,700
7,390
5,090
3,820
2,560

1,590
1,480
1,420
1,420
1,270

1,270
1,170
1,640
2,680
1,270

1,290
1,140
1,040
1,040
1,040

1,780
1,670
1,240
1,240

770

300
418
470
365
215

140
180
180
180
170

130
130
130
180

1,140

1,720
3,730
5,230
5,440
4,500

July.

1,810
1,640
1,480

920
920

870
515
445
375
970

775
595
555
445
410

360
1,070

920
445
168

65
205
180
515

1,480

920
640
445
410
375
445

1,500

7,040

4,050
2,230
1,500
1,190

990

890
990
700
615
540

470
435
382
365
315

348
348
315
330

1,620
1,390

Aug.

410
330
300
230
230

218
205
180
180
125

106
90
82

315
300

230
180
155
135
97

65
970
515
445
410

345
285
180
315
285
218

540
348
300
240
228

215
180
170
160
170

270
215
190
140
418

1,720
1,090
1,500
3,480
2,410

840
640
418
348
300

270
270
218
205
255

1.390

Sept.

125
76
65

375
410

525
640
730

1,270
2,860

3,170
2,050
1,830
1,720
1,140

615
170
540
540
575

575
540
505
470
435

382
382
365
348
330

2,110
1,140

585
955
820

740
620
515
445
410

375
445
585
515
445

375
345
315
285
285

270
255
230
230
230

230
205
192
180
180
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Daily discharge, in second-feet, of Spoon River at Seville, III., for the years ending Sept. SO,
1914-1920 Continued. !

Day.

1918-19. 
1.. ..........
3............
3............
4............
§............

6............
7............
4... .........
.............

10............

11............
12............
13............
14............
tt... .........

16............
17............
18............
19............
20............

21............
22............
28............
24............
5<!

26............
27............
28............
29............
30............
31............

1919-20. 
1... .........
2............
S. ...........
4............
5............

6............
7............
8............
9............

11............
12............
18............
14............
18............

16............
17............
18
19
3D . .  

21............
28............
33............
34
36

26............
HI... .........
31............
39............
38..... .......
SI............

Oct.

192
180
168
180
192

180
ISO
155
155
155

155
155
145
155
145

135
135
la*
185
185

135
135
135
192
ole

480
680
785

1,560
1,340

74f)

190
148

270
255
ISO
i*ai
41 &
300
240
215

120
101
3£ft
A»e

215

ion
190
130
110

126
. 101

n
Tl
«5

106
110
130
160
215
315

Nov.

550
585
515
480
615

410
875
410
860
515

480
410
410
410
860

515
650
785

1,670
1,500

375
315
860
315
97A

255
218
375
785
820

365
215
215
202
ion

ISO

190i<m
i/tn
615

I ftQft

1,080
stn
365
815

270
240
228
215
215

202
170
160
170
180

170
170
170
640

i ttn

Dec.

660
660
515
550
515

480
t4K
44 K.
44K

1,340

445
4AK

445
4SO
6S5

660
700
700
650
5so
620
700
ARt

910
7«c

660
«9fl

2,230
2,230
2,110
2,640

1,040
675

520

210

Jan.

2,050

1,070

820

1,750

2,700

3 <wn
2,720
1 o«m
1 000'955

865

115

4

Feb.

820
740
740
740
620

620
700
660
515
585

910

740
i i4n
1,290

i i/m
955
910
865
785

820
785
£20
820
955

1,090
1,090
1 0 JA

900

250

Mar.

1,440
1,190
1,340
1,340
1,140

820
820

1,000
1,090
1,090

1,190
1,290
1,390
1,340
1,340

4,880
6,790
7,840
7,300
5,840

4,050
3,170
2,720
2,410
2,230

2,110
1 880
1,720
1,620
1,500
1,440

2,400

5,090

1,880
1 190

'«df>
nan
990

840
700
640
665
«65

3,800
5,020
4,420
3,800
1 <W»
1,620

Apr.

1,290
1,290
1,140
1,140
1,090

1,040
1,000

910
955
955

910
820
785
740
865

910
1,000

865
820
785

740
700
700

1,880
1,390

865
785
785
740
785

1,340
1,390
1,240
1,090

940

890
1 140
1,560
2,350
2,230

1,670
i 34n
1 1 on
1 240
i'fun

1,880
d *fifl

S ODA

6,130
7 3on

9,600
n ftflO

9 Ann
S OfiA

S oon

2,600
9 Ann
2,720
2,660
3 fun

May.

785
785
785

4,300
5,650

5,810
5,970
§,810
4,950
3,930

3,040
2,540
2,390
1,940
1,720

1,620
1,500
1,340
1,240
1,190

1,140
1,090
1,140
1,340
1,940

1,620
1,290
1,190
1,090

065
910

2,790
2,720
2,290
1,940
1,720

1,500
1,890
1,290
1,190
1,090

890
3,480
4.620
4 760
3 Q9fl

2,600
2,850
s nio
2,720
2,410

2,050
i 7«r>
3,540
i son
* Ron

2,290
2,050
1,3*0
1,440
1,240
1 140

June.

820
865

3,980
9,600
8, 110

7,300
3,390
2,720
2,170
1,830

1,620
1,390
1,290
1,140
1,140

1,040
910
865
865
865

1,040
955
820
740

2,410

1,190
oin
660
620
585

2,700
1,600
1,990
1,990
1,180

osn
830
780
740
060

620
MO
985
470
485

400
865
MS
AA8

890

300
*15
«JO

JIQ

415

270
840
225
too

385

July.

550
480
515
445
410

515
375
360
315

1,040

955
865
410
375
360

1,390
910
820
785
330

300
270
255
218
218

218
218
192
180

1,140
445

240
255
365
210
188

470
1,820

TOO
418
885

382
CMfl
185
91 n

210

185
<xn

140
ISO

14(1

108
104
98

94
87
«3.
<fiO
n
76

Aug.

1,448
2,230

345
445

410
515

1,290
620
330

255
218
205
315
255

270
190
180
140
150

140
202
160
170
i^n

120
110
9284"

77
65

63
70
70
58
52

52
51
51
50
£9

300
150
9Af\
1OA

fifi

84
70
60
KA

48

46
40
38
QQ

40

42
38
38
37
36
32

Sept.

60
55
71
76
66»M
61
59
56
&7

57
59

50
46

4ft
4*as

140
92

365
470
270
160
110

77
77n

178
888

32
30
38
29
38

27
38
28
38
2f

28
20
30

40)

60
48
48
40
88

35
33
30
9
38

33
40
33
38
38

i

NOTE. Stage-discharge relation affected by ice, Dec. 15, 1914, to Jan. 5. 1915. Jan. 17 to Feb. 10,1915. 
Jan. 12-23, Feb. 4-12.18,19, 24,25,1916, Dec. 11,1916, to Mar. 12,1917, Dec. 7-18,1917, Dec. 29,1917, to about 
Feb. 5,1918, Jan. 1-25,1919, and Dec. 3,1919, to Mar. 14,1920; mean discharge ascertained by means of gage 
heights, observer's notes, and weather records. Qage not read, discharge not determined, Sept. 12-27, 
1915, Jan. 26 to Feb. 7,1918, and July 2-9,1918. Gage not r«ad, discharge interpolated, Jan. 7, 1915, Sept. 
6. Dec. 5, 20,21,23, 24, 26-28, 1917, Feb. 10,14, Mar. 3, and June 10,1918. Braced figures show mean dis 
charge for periods indicated.
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Monthly discharge of Spoon River at Seville, IK,, for ike years ending Sept. $Q, 1914-1920.

[Drainage area, 1,600 square miles.]

Month.

1914. 
July 24-31.. ......... ............................

1914-15. 
October........................................
November.. ........ ...........................

January.. _ ..................................
Jebruary.. _ .................................
March.........................................
April. .........................................
Mav........................... ................

Julv................................... ........

1915-16. 
October........................................
November.....................................

January... ....................................
Tebruary.. .....................................
March.................;.......................
April..........................................
Mav................................. ..........

Julv.. .........................................
August.. ......................................

TtlA VPA1"

1916-17. 
October........................................

January... ....................................

March.........................................

May...........................................
June...........................................
July...........................................

1917-18. 
October........................................

February 8-28.................................
March.........................................
Anrfl.. ........................................
X*v.... ........ A... .................. .........
June...........................................
July 10-31.....................................

September.....................................

Discharge in second-feet.

Maximum.

34 
6,130

330 
31 
38

470 
150 

5,650 
5,510 
5,510 
8,200

1,620 
1,670 

745

5,650 
3,100 
4,820 
4,880 
1,070 
1,120 

820

555 
595

9,700 
2,8CO 
4,120 

13,400 
1.810 

970 
3,170

13,400

2,660 
1,140

7,560
2,910 
-1,620 
3,920 
5,440 
7,040 
3,480 
2,110

MiniTtiiiTTi.

3.8 
4.5

24 
21

435 
130 

69 
.44 
160 
215 
130

65 
76 

190 
745 
595 
375 
555 
375 
685 
30 
45 
44

30

37 
135

315
300 
685 

65 
«5 
65

37

77 
96

270 
285 
315 
130 
315 
160 
180

Mean.

5.03 
6.46

728

74.4 
24.9 
26.8 

373 
2,170 

257 
123 
616 
664 

1,280 
1,750 

460

313
281 
478 

5,500 
2;060 
1,100 
1,200 
1,600 
1,800 

325 
190 
195

1,250

165 
251 
261
805 
206 

1,810 
942 
910 

3,990 
6*9 
262 
792

924

984 
424 
152 
42.0 

2,370 
793 
959 

1,230 
1,240 
1,230 

614 
484

Per 
square 
mile.

0.603 
.004 
.455

.046 

.016 

.017 

.233 
L36 
.161 
.077 
.385 
.415 
.800 

1.09 
.288

.196 

.176 

.299 
3.44 
1.29 
.688 
.750 

1.00 
1.12 
.203 
.119 
.122

.781

.103 

.157 

.168 

.503 

.129 
1.13 
.589
.5*0

2.49 
.4.11 
.164 
.495

.578

.615 

.265 

.095 

.026 
1.48 
.496 
.569 
.769 
.775 
.769 
.3S4 
.302

Eun-ofl 
in inches.

0.003 
.605 
.51

.05.m

.02 

.27 
1.42 
.19 
.09 
.44 
.46 
.92 

1.26 
.12

.23 

.20 

.34 
3.97 
1.99 
.79 
.84 

1.15 
L25 
.23 
.14 
.14

10.67

.12 

.18 

.19 

.58 

.13 
1.30 
.66 
.66 

2.78 
.50 
.19 
.55

7.84

.71 

.30 

.11 

.«2 
1.16 
.57 
.67 
.89 
.86 
.63 
.44 
.34
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Monthly discharge of Spoon River at Seville, III., for theyears ending Sept. SO, 1914-1980 
Continued.

Month.

1918-19.

March.........................................
April..........................................
May...........................................

July...........................................

The year.. ................................

1919-20. 
October........................................

April. .........................................
May...........................................

July...........................................

The year. ................................

Discharge in second-feet.

Maximum.

1,560 
1,670 
2,540

1,340 
7,840 
1,880 
5,970 
9,600 
1,390 
2,230 

470

9,600

418 
1,340

11,000 
5,300 
2,700 
1,820 

300 
50

11,000

Hf i-m'Tr^iTi .

135 
218 
445

515 
820 
700 
785 
585 
180 
65 
45

45

65 
130

890 
890 
188 
63 
32 
27

27

Mean.

311 
530 
841 

1,360 
855 

2,430 
956 

2,290 
2,060 

512 
375 
114

1,060

185 
353 
329 
115 
586 

2,210 
3,150 
2,440 

691 . 
260 
70.7 
32.8

868

Per 
square 
mile.

0.194 
.331 
.526 
.850 
.534 

1.52 
.598 

1.43 
1.29 
.320 
.234 
.071

.662

.116 

.221 

.206 

.072 

.366 
1.38 
1.97 
1.52 
.432 
.162 
.044 
.020

.542

Run-off 
in inches*

0.22 
.37 
.61 
.9$ 
.56- 

1.75 
.67 

1.65 
1.44 
.37 
.27 
.OS

8.97

  .1$ 
.25 
.24 
.OS 
.3» 

1.59 
2.20 
1.75 
.48 
.19 
.05 
.02

7.37

SANGAMON RIVER AT MONTICELLO, ILL.

LOCATION. In sec. 12, T. 18 N., R. 5 E. third principal meridian, at Illinois Central 
Railroad bridge half a mile west of Monticello, Piatt County.

DRAINAGE AREA. 550 square miles.
RECORDS AVAILABLE. February 4, 1908, to December 31, 1912; June 23, 1914, to 

September 30, 1920.
GAGE. Chain gage attached to downstream side of bridge; read by David Coay.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge and wooden 

trestle approach during medium and high stages, or by wading during low stages.
CHANNEL AND CONTROL. Control composed of fine gravel; likely to shift. Measuring 

section is at a pool.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 15.15 feet at 5 p. m. June 25 (discharge, 7,370 second-feet); minimum 
stage, 1.7 feet September 9-19 (discharge, 5 second-feet).

Maximum stage recorded during year ending September 30, 1920, 14.85 feet 
April 22 (discharge, 7,960 second-feet); minimum stage, 1.8 feet October 1-4, 
August 23 to September 10 and September 22-25, 29, and 30 (discharge, 8 second- 
feet).

1908-1912 and 1914-1920: Maximum stage recorded, 15.2 feet May 14,1908 (dis 
charge, 9,280 second-feet); minimum stage, 1.5 feet July 31 to August 3,1914 (dis 
charge, 1.0 second-foot).

Maximum stage during flood of March to April, 1913, 17.7 feet March 25 (dis 
charge not known).
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ACCURACY. Stage-discharge relation changed above 430 second-feet during high 
water of June, 1919, and March, 1920; slightly affected by ice during 1919; 
seriously affected by ice during 1920. Three rating curves used, all fairly well 
defined below 430 second-feet, and poorly defined above that point; applicable,, 
respectively, October 1,1918, to June 24,1919, June 25,1919, to February 29,1920,. 
and March 1 to September 30, 1920. Gage read to quarter-tenths once daily- 
Daily discharge ascertained by applying daily gage height to rating table except 
as indicated in footnote to tables of daily discharge. Open-water records fair for- 
low and medium stages; poor for high stages; winter records poor.

Discharge measurements of Sangamon River at Monticello, III., during the years ending-
Sept. 30,1919 and 1920.

Date.

1918. 
Nov. 25

1919. 
May 21

Made by 

.....do.................

.....do.................

height.

Feet. 
3.63

3.87
10.88

Dis 
charge.

Sec.-ft. 
131

167
1,740

Date.

1919. 
Aug. 11

11

1920.
Apr. 20

Made by 

.....do.................

Gage

Feet. 
2.25
2.25

11.80

Dis 
charge,

Sec.-ft. 
28
3O

3,500

Daily discharge, in second-feet, of Sangamon River at Monticello, III., for the years ending  
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

^. .............
7..............
S..... .........
9..............
10..............

11..............
12..............
13..............
14..............
15..............

18..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25

26..............
27..............
28. ..
29..............
30..............
31..............

Oct.

46
46
43
43
40

40
40
37
37
37

37
37
37
37
37

40
40
40
40
40

40
34
34
60
71

92
260
430
458
634
570

Nov.

417
339
310
278
206

194
182
182
206
250

290
278
254
230
230

230
230
230
230
200

170
165
108
138
128

119
119
148
170
194

Dec.

266
254
230
206
182

182
158
158
148
378

417
542
570
730
920

1,110
1,350
960
750
710

990
1,280
1,570
1,890
2,060

1,820
1,690
1,450
1,160
875
800

Jan.

750
710
028

360

278
278
278
272
266

254
254
266
290
314

314
314
314

278
278

Feb.

266
260
254
242
230

182
182
158
170
182

182
182
206
230
230

330
430
404
404
352

352
365
385
404
500

586
690
670

.......

Mar.

670
580
486
514
458

444
417
378
378
378

404
486
570
634

1,190

2.500
3^820
4,650
4,370
3,820

3,170
1,570
1,340
1,110
930

800
750
670
570
550
528

Apr.

486
458
430
417
404

390
378
352
314
314

302
302
290
278
266

266
242
230
230
218

206
206
182
182
170

158
158
158
158
170

May.

170
182
170
200
230

230
254
254
254
254

248
242
230
218
206

194
182
165
148
158

158
164
170
230
290

352
302
242
206
182
182

June.

170
158
138
138
138

138
119
110
101
96

92
75
71
70
68

67
67
83
138
106

92
92
92
182

7,370

2,280
1,770
1,390
1,140
880

July.

534
443
352
302
278

242
206
182
158
138

119
110
101
92
83

79
71
67
60
55

50
46
40
37
31

29
27
25
92
60
56

Aug.

378
182
146
110
67

56
53
43
60
47

34
31
34
31
28

28
30
31
22
20

56
31
22
20
17

17
17
17
17
14
13

Sept.

12
10
8
8
8

8
7
6
5
5

5
5
5
5
5

5
&
5
5
8

9
10
12
17
25

12
10
10
10
10
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Ikdly discharge, in seoondrfeet, ofSanganum River at MontiwUo, III:, /or tbe y<etmr$ ffxwSmp 
Sept. 30, W'19 and 1920 Contiaued.

Day.

1919-20. 
1..............
a... ...........
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
H-. ............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30
31..............

Oct.

8
&
8
8

65

119
83
43
28
23

22
20
17
17
17

17
17
17
14
12

12
12
10
10
10

16
22

365
430
365
482

Nov.

456
400
339
278
230

194
194
194
188
182

302
378
339
302
254

182
170
158
138

128
12&
128
128
119-

119
119
119
302
ortc

Dee.

1,200
1,130

980
680
521

430
405
S7S

352
QftO

278

*

190

115

110
no
110
101
101

Jan.

65

50

Feb.

58
67

158
278
230

182
182
142
101
11Q

138
170
206
218

90

50

Mar.

50
49
40

138
520

320
230
182
254
490

895
1,750
2,090
2,300
2,500

3,000
1,6-10
1,390
1,120
1,040

980
920
745
640
720

1,750
2,090
2,090
2,090
1,750
1,200

Apr.

820
770.
460
<Wi

430

404
378
845
980

1,290

1,200
1,120

980
810
820

680
980

1,920-
2,850
3,360

6,970
7,960
5,900
2,090
1,690

1,290
1,040

980
980
950

May.

960
I,0fl0
1,040
1 (Ufl

720

, 600
490
430
400
378

352
2,090
2,090
1,610
1,490

1,900
2,290
5.150
3,750
2,190

1,910
1,290
1,100

870
720

600
520
430
378
370
361

June.

352
302
302
29ft
290

296
302
278
242
218

206
182
170
158
128

128
119
110
101
94

88
92
92
83
73

71
69
67
53
53

July.

58
ICO

96
80
75

S6
53
53
53
50

50
50
50

1%
71

53
46
45
43
34

31
25
25
25
24

22
17
17
12
12
12

Au!*.

12
lg
12
Its
14

- 14
14
16
17
17

17
12
13
12
19

12
10
10
10
10

10
9
8
8
8

8
8
8
8
8
8

'Sept.

8
8
8
8
8

8
8
8
8
8

14
M
14
17
22

25
<U
If
14u
10
8
8
8
s

12
17
12

8
8

NOTE. Stage-discharge relation affected byice Jan. 4-15, Dec. 12-26,1919, Jan. 1-31, Feb. 16-29, and Mar. 1,
* fl, and 7,1920: discharge ascertained bv means of gage heights, obsen er's notes, and weather records. Gage
not read on Sundays; discharge interpolated. Braced figures show mean discharge for periods indicated,

Monthly discharge of Sangamon River at Monticello, III., for the years ending Sept. SO,
1919 and 1920. 

[Drainage area, 550 square miles.]

Month.

1918-19. 
October. ......................................

March.........................................

May...........................................

July...........................................

The year. ...............................

1919-20.

April..........................................
May...........................................

July...........................................

September.....................................

Discharge in second-feet.

Maximum.

634 
417 

2,060 
750 
690 

4,650 
486 
352 

7.370 
534 
378 

25

7,370

482 
805 

1,200

278 
2,500 
7,960 
5,150 

352 
158 
17 
34

7.960

Minimum.

37 
119 
148

158 
378 
158 
148 

67 
25 
13 
5

5

8 
119

40
378 
352 

53 
12 
8 
8

8

Mean.

112 
216 
832 
350 
322 

1,260 
277 
215 
581 
134 
53.9 
8.5

365

74.1 
240 
309 

57.3 
118 

1,090 
1,720 
1 240 

167 
46.8 
11.2 
12.1

424

Per
square 
mile.

0.204 
.393 

1.51 
.636 
.585 

2.29 
.504 
.391 

1.06 
.244 
.098 
.015

.664

.135 

.436 

.562 

.104 

.215 
1.98 
3.13 
2.25 
.304 
.085 
.020 
.022

.771

Run-off 
in inches.

0.24 
.44 

1.74 
.73 
.61 

2.64 .56- 
.45 

1.1* 
.2& 
.11 
.02

9.00

.18;

!23 
2.28 
3.49 
2.59 
.34 
.10 
.02 
.02

10.49



sitm
RIVER AT nivaftfON, ILL.

LOCATION. In southeast corner of SW. i sec. 9, T. 16 N., R. 4 W. third principal 
meridian, at Wabash Railroad bridge a quarter of a mile west of Riverton, San- 
gamon County, and 2£ miles below mouth of South Fork.

DRAINAGE AEEA. 2,560 square miles.
RECORDS AVAILABLE. February 13, 1908, to December 31, 1912; August 7, 1914, to 

September 30,1920.
&A.GE. Chain gage attached to bridge; read by J. J. Washburn.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
CHANNEL AND CONTROL. Control composed of fine gravel; shifting. Measuring 

section is at a pool.
EXTREMES of DISCHARGE. Maximum stage recorded during year ending Septem 

ber 30, 1939, 23.37 feet at 4.30 p. m. June 29 (discharge, 11,100 second-feet); 
minimum stage, 7.42 feet at 4.30 p. in. September 16 (discharge, 90 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 25.07 feet 
May 14 (discharge, 14,200 second-feet); minimum stage, 7.09 feet August 7 (dis 
charge, 12 second-feet).

1908-1912 and 1914-1920: Maximum stage recorded, 27.8 feet February 3, 
1916 (discharge, 20,800 second-feet); minimum stage, 6.9 feet October 3-16, 
1914 (discharge, 3 second-feet).

Flood of 1883, reached a stage of about 32 feet on the present gage, and that of 
1875 is said to have been one-half foot lower (discharge not determined).

ACCURACY. Stage-discharge relation changed during high water of latter part of 
June, 1919, and again the latter part of March, 1920; affected by ice during winter 
1919-20. Three rating curves used; the first and second applicable respectively, 
October 1, 1918, to June 30, 1919, and July 1, 1919, to March 28, 1920, are both 
fairly well defined above 30 second-feet and poorly defined below that point; 
the third, applicable March 29 to September 30, 1920, is fairly well defined be 
tween 30 and 4,000 second-feet, poorly defined below 30 second-feet, and extended 
above 4,000 second-feet on basis of shape of previous curve. Gage read to hun- 
dredths once daily. Daily discharge ascertained by applying daily gage height 
to rating table except as indicated in footnote to tables of daily discharge. Open- 
water records good; winter records poor.

Discharge measurements of Sangamon Riv&r at Riverton, III., during the years ending
Sept. SO, 1919 and 1920.

Date.

1918. 
Nov. 25

1919. 
Aug. 11
Apt. 14

Made by 

....do..................
.....do..................

>a.
Feet. 

9.64

8 09

7.32

Dis-
cbatge.

8tc.-ft. 
440

325
35

Date.

1919. 
Sept. 14

1920.
Anr 1 1\

Made bfr «,
fed. 

7.33

17. IB

Dis- 
chargl.

 Mb

3,560

TO570S 23^  18
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Daily discharge, in second-feet, ofSangamon River at Riverton, III., for (he yean ending
Sept. SO, 1919 and 1920.

Day.

1918-19. 
1...........
2...........
3...........
4...........
5...........

6...........
7...........
8...........
9...........

10...........

11...........
12...........
13...........
14...........
15...........

16...........
17...........
18...........
19...........
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

1919-20. 
1............
2............
3............
4............
5............

6............
7............
8............
9............

10............

11............
12............
13............
14............
15............

16............
17............
18............
19............
20............

21............
22............
23............
24............
25............

26............
27............
28............
29............
30............
31............

Oct.

162
162
144
135
126

110
110
110
110
110

110
110
102
102
99

94
94
96
92
91

91
88
88
86

200

218
247
285
464
489
627

58
«L4.

54
52
47

"?Q
62
70
65
73

95
112
107
102
105

112
120
112
104
83

70
67
67
64
62

62
220
748

2,220
3,610
4,140

Nov.

1,100
950
880
846

1,020

1,020
1,100

950
748
627

627
627
627
598
598

S;QS
570
570
570
542

515
464
464

414
OftQ

368
onfl
IRQ
4A4-

4. -ion
5,330
5,610
4 oon
4,630

3 nan

3 Kn/l

3,120
9 fiRH

2,730

3 onn

3,610
3,560
3,280
3,220

2,840
2,320
1,870
1 QftA

1,260

1,180
1 040'976

Q4Q

717

686
fiCfi

812
2 Q.cn
3,220

Dec.

570
542
748
598
515

515
515
515
489
464

390
1,300
2,080
2,280
2,230

2 QOA

2,180
2,330
2,380
2,380

2,380
9 3ftA

3,260
3 QflA

4 AOA

4,080
4,210
4,210
4,210
4,210
3,780

3 440
3' onn
3 OOrt

3 9>sn
3,220

2 730
9* ^70,

2,520
9 f\9n
2,470

2,470
2,420
2 OOA

1 QQfl

, 800

705
RQS

686
676

666
ftCfi

626
616
607
597

Jan.

4,020
3,720
2,660
2 AAf\

2,340

2,230
2,030
1,840
1 fiifl

1,510

1,380
1,360
1 340
1*,230
1,120

1,020
Qen

880
880
Q-tO

846
Q-IO

780
780
748

7cn
748
748
748
748
748

\

375

OOA

onfi

QO1

386
5Q7

844
1,220
1,260

Feb.

717
717
687
542
4A4

490

439
4.°.Q

414
326

326
326
04.7

fLA9
7Qrt

748
717
780
7QA

010

01 f*
Qcn
QCfi.

950
950

1 060
1*880
1* Qftft.

1,260
1 ^rtA

i 340
1*420
1,420

1,220
i 1 fyt
1,120

976
943
010
656
<5Q7
*un
CIO

K4f\

AOfi

626

Tfirt

1 1 f^n
1 180
l'340
l'580
2,020

1,700
1,120

626
fiOA

......

Mar.

1,740
1,740
1,740
1,690
1,600

1,460
1,340
i (Yin
1,100
1,060

1 060
1*020
1,020
1,180
O OQrt

2 540
4^020
4,840
6,220
6,680

6,930
8,010
8,010
7,720
7 d.zn

5,520
4,770
4 140
3' inn
2,760
2,180

748
JQK

410
386
Q4.3

1 460
1*220
1,220
1 ^ftA

1 340

I con

6 onn

7 °.9n
7 ftfifl

7,580

7 450
?' 450
7 450
7*860
8,010

7 QCTI

6 QAA

S Kftn

5,160
5,700
o fron

9 1(K)
9*620
9 070
c* j.en

8,010

Apr.

2,080
1,780
1,640
1,600
1,510

1,420
1,260
1,460
1,100
1,060

950
880
880
846
780

717
687
687
687
687

687
687
687
657
570
ejo

515
KAty

570
598

7 460
6*440
5^870
4 660
3 K4f\

3,070
3,220
3,660
4,210
4 qen

4,420
4 140
4', 420
3 7QO.

3 Ann

3,780
4 280
4*580
5,100
7 7^n

8,450
7,870
7 OOA

7 10ft

7 190

7,590
6,680
5,870
4 660
S Elrt

May.

570
570
598
598
627

598
687
813
880
915

950
985
985
985
01 <!

813
627
570
542
570

598
598
598
748

846

Qcn.

985
985
950
813
813

3,120
2,570
3,660
3,540
3,270

2,570
2 280
2,060
1,740
1 490

1,410
7 7^n
7 7QA

14,200
10 300

9,730
10,100
11 400
n'ooo
10,600

10,100
9 4.0ft

8,910
7 730
71,590

7,060
5,870

3,270
3 170
3,170

June.

780
950

2,330
4,020
6,680

6,930
6,340
5,070
3,660
2,820

1,460
1,100

880
542
542

687
1,140

748
813
950

1,180
1,260
1,740
3,370
4,490

5,800
7,450

11,100
10,500

4,210
9 9^n
9,560
8,450

7,320
5,300
3,720
2,420
2,060

1,920
1 450
1*210
1,060

Q1 f£

880
780
657
5.Q&

570

RL4.9
cxo

*19
CJO

fLA9

AM.

414
347

326
one

July.

9,280
6,010
5,610
4,420
2,780

2,680
2,320
1,870
1,540
1,260

1,150
976

1,040
844
656

717
540
486
460
435

435
364
342
321
300

260
250ocn
260

, 280
' 568

285
285
285
285
266

266
266
247
247
285

285
285
OCR

266
266

247
91 Q

266
OOQ

200

ion
144
110
102
102

92
Oft

74
74
68
64

Aug.

568
540
486
486
435

386
.386
342
342
300

321
280
240
210
181

181
190
172
163
163

172
163
154
1U
1<^L

iqo

129
104

81
80
78

59
56
40
94

14

19
1*>

12
19
10

15
00

1/y>

200

717
OQft

247
1 ITO

171

200
209
110
71
IW

48
44
41
40
AQ

56

Sept.

78
73
72
67
67

62
59
59
58
58

56
54
54
53
52

50
52
53
54
59

70
95

100
105
112

  112
107
86
67.
62

R4
AA

 w
37
vr

36
00

34
on

66

Ififl

190
OAQ

200
171

153
126
86
en

eo

47
OA

oq
OA

28

26

lift

110
ftO

NOTB. Stage-discharge relation affected by ice, Dec. 15-21, 1919. and Jan. 1-22, 1920; discharge ascer 
tained by means of gage heights, observer's notes, and weather records. Discharge interpolated on account 
of lack of gage readings, Jan. 5, 7, 8,10,12,14,15,17, Dec. 22, 23, 25, 26, 29, 30,1919, and Jan. 23,1920.
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Monthly discharge of Sangamon River at Riverton, III., for the years ending Sept. SO,
1919 and 1920.

[Drainage area, 2,560 square miles.]

»

Month.

1918-19.

November.....................................

March.. ................................... *...
April..........................................
May...........................................
June...........................................
July...........................................
August........................................

The year................................

1919-20.

December. ....................................

March.........................................
April..........................................
May...........................................
June...........................................
July...........................................
August. .......................................

Discharge in second-feet.

Maximum.

627 
1,100 
4,210 
4,020 
1,980 
8,010 
2,080 

985 
11,100 
9,280 

568 
112

11,100

4,140 
5,610 
3,900 
1,260
2,020 
9,620 
8,450 

14,200 
9,560 

285 
717 
209

14,200

Mynitnirm.

86 
368 
390 
748 
326 

1,020 
515 
542 
542 
250 
78 
50

50

47 
656 
597

513 
386 

3,070 
1,410 

305 
64 
12 
26

12

Mean.

166 
651 

2,130 
1,420 

749 
3,420 

959 
764 

3,520 
1,570 

251 
70.2

1,310

419 
2,700 
1,630 

444 
1,030 
5,290 
5,290 
6,170 
2,480 

205 
117 
83.5

2,160

Per 
square 
mile.

0.065 
.254 
.832 
.555 
.293 

1.34 
.375 
.298 

1.38 
.613 
.098 
.027

.512

.164 
1.05 
.637 
.173 
.402 

2.07 
2.07 
2.41 
.969 
.080 
.046 
.033

.844

Run-off 
in inches.

0.07 
.28 
.96 
.64 
.31 

1.54 
.42 
.34 

1.54 
.71 
.11 
.03

6.95

.19 
1.17 
.73 
.20 
.43 

2.39 
2.31 
2.78 
1.08 
.09 
.05 
.04

11.46

SAJTGAMON RIVER NEAR OAKFORD, ILL.

LOCATION. In sec. 6, T. 19 N., R. 7 W. third principal meridian, at highway bridge 3 
miles northeast of Oakford, Menard County, 2J miles above Chicago, Peoria & 
St. Louis Railway bridge, and 1£ miles above mouth of Crane Creek.

DRAINAGE AREA. 5,000 square miles.
RECORDS AVAILABLE. October 26, 1909, to June 30, 1911; December 10, 1911, to 

March 31, 1912; and August 25, 1914, to June 11, 1919, when station was discon 
tinued.

GAGE. Chain gage attached to bridge; read by Henry Chesser.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge.
CHANNEL AND CONTROL. Bed composed of sand and fine gravel; shifting. The river 

for some distance above and below station has been dredged and straightened, 
thus increasing the slope considerably and disturbing the regimen of flow.

EXTREMES OF DISCHARGE. Maximum stage recorded during period, 13.15 feet at 4.30 
p. m. March 21 (discharge, 11,900 second-feet); minimum stage, 1.25 feet at 4.30 
p. m. October 20 (discharge, 173 second-feet).
.' 1909-1912 and 1914-1919: Maximum discharge recorded, 33,300 second-feet 
June 8 and 9,1917 (determined from extension of rating curve); minimum dis 
charge recorded, 85 second-feet August 30 and 31, November 28, and December 
2, 1914.

ACCURACY. Stage-discharge relation practically permanent except as affected by 
ice. Rating curve fairly well defined. Gage read to quarter-tenths once daily. 
Daily discharge ascertained by applying daily gage height to rating table except 
as indicated in footnote to tables of daily discharge. Open-water records good; 
winter records poor.
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Discharge meaeuremmts of Sangamon River near Qttkford, Itt., during the year
Sept. SO, 1919. 

[Made by H. C. Bookman.]

Date.

Nov. 23.........

heignt.

Feet. 
2.89

Dis 
charge.

Se6.-ft. 
1,010

Date.

Apr. 1. .........

Gage 
height.

Feet.
7 on

Dis 
charge.

Sey.-ft.
4 QQf\

Date.  ».
Feet. 311

Dis- * 
charge.

Sec.-ft. 
1,020

Daily discharge, in second-feet, of Sangamon River near Oakford, III., for the period Oct. 1,
1918, to June 11, 1919.

Day.

1.. ......
2.... ............. . .
3.. ............. ... .. ..
4...........................
5...........................

6...........................
7...........................
8.. ........................
9...........................
10...........................

11..........................
12...........................
13..........................
14...........................
i6.. ............. ... .. .

16................... .. ...
17...................... ..
18...........................
19................... . .
20..........................

21...................... ...
22...........................
23......................;....
24...........................
25...........................

26....................... ...
27..........................
28................. .
29..........................
30. ..........................
31...........................

Oct.

476
452
405
405
405

382
337
294
294
9flA

007
OQA

696
337
337

210
210
251
OKI

210
251
*>Q7
01 A

251
O07

696
700

70S

1,030
1 QQ/\

Nov.

1,950
1,950
1 390
i' ̂ on
1 140

1,020
1,080

906
1,020
1 ssn

1 390
1* ^Qft

1,460
1,320
1,200

I OAA
1 200
l'l40
1* 1JA

1,020

1,020
1.020

962
onA
851
OKI

"!Q8.

906
QA9
9K2

D«C.

1,320
1,670
1 260
l'200
1 200

1,140
1,080
1,050
1,020

(W>

QAfl

or\A
1,020
1,080
1,480

1 880
2^420
2,820
2 980
3' nftft

3 OQA

3,410
3 KQA

4,330
5,050

5,710
6,040
6 ftdn
6 040
6J040
6,160

Jan.

5,930
5,820
6,600

4,670

3,090

2,180

2,020
1 950
l',810
1 7*n
1,670

1,640
1,600
1,670
1 600
1.670
1,530

Feb.

1 600
l'530
1,460
i ^on
1,390

1,320
1,260
1,200
1 140
l'080

1 140
l'l40
1,200
1,260
1,390

1 460
l',530
1 600
1^670
1,670

1 74A

1,810
1,880
1,9W)
2,100

2,340
2,980
3,140

Mar.

3,060
2,940
2,820
2,740
2,580

2,420
2,260
2,100
2,100
2,100

2,020
2,420
2,980^
3,500
3,680

5,660
7 650
9'nctf\

11,000
11,800

11,900
11,500
11,200
9 (MO

9,640

9,220
8,820
7.660
6,760
6,850
4,940

Apr.

A win

3,950
S ftfift
3,500
3,320

3,150
2.980
2,820
2,740
2,500

2,420
2,340
2260
2,180
2' 100

2,020
l'9SO
1 880
1,810
l'740

1,670
1 finfi
1,600
1.630
1,530

1,390
I860
1 320
1,260
i xan

May.

1,320
1 ^IQfl
1 1Qf\

1 420
1*460

1.600
1,810
2.020
2 1 sn
2 OAA

2,220
2,180
2,100
1,880
1,740

1,670
1,530
l'530
1,530
1,460

1,460
1 4fiO
1,460
1,810
2,000

2,180
2 190
2,180
2,020
1*980
1,880

June.

!,« »
1 OKA

<X74A

7,000
7)910

7 Q1I>

7,780
7,330
6,880
5,490

4,040

Monthly discharge of Sangamon River near Oakford, III., for the period 0«*. 1,1918 » fc
June 11,1919. 

[Drainage area, 6,000 squar« miles.)

Month.

Mureli. ........................................
April..........................................
May...........................................
Jane 1-11.. ....................................

Discharge in second-feet.

Maximum.

1,390 
1,950 
6,160

3.140 
11,900 
4,330 
2,260 
7,910

TMKqlftTutn.

173 
798 
906 

1,530 
1060 
2,030 
1250 
1,820 
1,920

Mean.

424 
1,180
2,?*> 
3.190 
1630 
5,000 
2,280 
1,780 
5,540

Per
square 
toil*.

0.086 
.236 
.556 
.638.m

1.18 
.486 
.954 

1.11

Run-on 
ia inches.

0.10 
.26 
.64 
.74 
.34 

1.36 
.51 
.41 
.4&
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SOUTH FOAK 07 SANOAMON RIVER AT POWER PLANT, WEAK TAYLORVHJUE, BUL.

LOCATION. In sec. 14, T. 13 N., E. 3 W., at Chicago & Illinois Midland Railroad 
bridge, 6 miles northwest of Taylorville, Christian County, 500 feet east of power 
plant of Central Illinois Public Service Co., 5 miles below mouth of Bear Creek, 
and 8 miles below station formerly maintained at Wabash Railroad bridge,

DBATNAGB ABBA. 510 square miles (measured on map issued by United States 
Geological Survey; scale, 1 to 500,000).

UNCORDS AVAILABLE. May 18, 1917, to September 30, 1920.
<JAGE. Chain gage attached to bridge; read by employees of Central Illinois Public 

Service Co.
DISCHARGE MBASUBJBMENTS. Made from upstream side of bridge or by wading.
CHANNEL AND CONTROL. Bed composed of soft mud; likely to shift.
EXTREMES OP DISCHARGE. Maximum stage recorded during year ending September 

30,1919,16.11 feet June 26 and 27 (discharge, 2,150 second-feet); minimum stage,, 
3.37 feet September 11,12, and 14 (discharge, 1.0 second-foot).

Maximum stage recorded during year ending September 30, 1920, 19.5 feet 
May 19 (discharge, 4,800 second-feet); minimum stage, 3.40 feet August 11 and 12 
and September 26 (discharge, 3.0 second-feet).

1917-1920: Maximum stage recorded, 26.6 feet June 6, 1917 (discharge, 10,400 
second-feet); minimum stage, 3.37 feet September 11,12, and 14,1919 (discharge, 
1.0 second-foot); discharge during latter part of January, 1918, probably somewhat 
less than 1,0 second-foot.

A stage of about 27.3 feet on present gage is said to have been reached January 
31, 1916 (discharge, 11,300 second-feet).

DIVERSIONS. On an average, about half a second-foot- of water is used for boiler 
feed and other purposes at the power plant.

ACCURACY. Low-water stage-discharge relation changed slightly during August, 1919, 
and May, 1920; high-water stage-discharge relation changed considerably during 
fall of 1919 on account of replacing pile-trestle approach to railway bridge with 
through girder spans, and by clearing at approaches. Stage-discharge relation 
seriously affected by ice for short periods during winter and by a log and drift jam 
below gage during period February to May, 1920. Three fairly well defined 
rating curves used, applicable respectively, October 1, 1918, to August 19,1919; 
September 20 to December 31, 1919; January 1 to September 30, 1920. Gage 
read to hundredths once daily. Daily discharge ascertained by applying daily 
gage height to rating table except as indicated in footnote to tables of daily dis 
charge. Open-water records fair except for period during which log and drift 
jam occurred for which they are poor; winter records poor.

Discharge measurements of South Fork of Sangamon River at power plant, near Taylor- 
ville, III, during the years ending Sept. SO, 1919 and 1920.

Date.

1918. 
NOT. 22

1919.
Mar. 13
Aug. 12

12

Made by 

.....do..................

.....do..................

.....do..................

Gage

Feet. 
5.58

07.80
4.00
4,00

DJ&.
charge.

Sec.-ft. 
107

262
14.1
15.1

Date.

1919. 
Sept. 15

15 
Nov. 24

1920.
May 19

Made by 

.....do.................. 
H.J. Dean.............

.....do.................

Gage 
height.

Feet. 
3.39
3.39 
7.22

19.21

Dis 
charge,

See.-ft. 
1.9
1.1 

227

4,550

0 Gage height determined at later date and probably in error.
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Daily dtidiarge, in second-feet, of South Fork of Sangamon River at power plant, near 
Taylorville, III., for the years ending Sept. SO, 1919 and 1920.

Day.

1918-19. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
B.. ............
9..............
10..............

U..... .........
12..............
13..............
14..............
15..............

16..............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

1919-20. 
1..............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14. ..............
15..............

16..............
17..............
18..............
19..............
20..............

ai... ...........
22..............
23..............
24..............
25..............

26..............
27..............
28..............
29..............
30..............
31..............

Oct.

36
31
29
27
27

24
22
20
19
10

19
20
21
19
18

19
18
19
16
16

18
18
18
22
46

73
133
177
357
427
<WY7

10
7
6
5
4-

6
7
7
6
9

19
46
38
17
11

8
7
7
6
6

5
5
4
4
3

7
21
806

1,870
2,270

Nov.

277
1Q>5

160
125
109

07
97
109
125
I'M

150
141
141
141
141

133
133
125
125
125

117
109
.97
89
73

73
66
81

141
195

2,270
2,270
2,030
1,790
1,630

1,440
1,200
1,260
1,380
1,500

1,560
1,560
1,320
1,180
1,100

826
533
340
300
280

250
240
220
220
220

210
164
14ft
220
467

Dec.

240
9A4
177
150
141

125
109
101
93
Q7

07
93

101
347
557

733
715
680
533
387

347
AR7
646
787

1,020

1,080
1,080
1,050
847
557
387

826
826
787
715
511

320
310
300

  200

182

116

120
112
100
92
80

73
n
73
73
73

70
73' 76

70
66
70

Jan.

240

177
177
177
177
IV)

1CA

150
150
141
141

141
141
141
IRQ

1K.Q

1CA

150
141
133
1915

70

50

43

40
43
43
46
44

dl
43
43
41
40

38
35
34
33
32

30
35
70
92
146
401

Feb.

125
117
109
109
101

07
81
73
66
66

66
66

101
141
168

186
lot

177
159

177
195
258
307
367

489
467
 JJ57

456
511
663
680
533

423
390
320
280
390

340
280
230
OArt

182

09

  105

340
760

1,180
1,180
915

330

200
130

Mar.

327
240
231
91?
204

1Q>5
177
159
168
IRQ

210
231
252
388
524

660
796
935

1,320
1,530

1,560
1,500
1,200

751
457

367
337
9Q7
240
240
222

62
146
124
290
445

511
AAK

280
300
330

733
1,300
2,000
2 OAA

2,200

2,000
1,670
1,590
1,590
1,440

1,330
1,240
1,060
895
715

1,910
2,480
3,460
2,780
2,000
1,440

Apr.

218
213
195
177
177

159
159
159
150
150

141
141
125
109
117

109
109
101
97
93

89
85
85
81
77

fiQ
69
73
62
76

868
511
468
425
382

340
511
680
680
680

630
557
445
3on
330

300
300
310
320
445

570
489
380
OQA

230

200

182
173
161

May.

90
104
118
133
150

307
327
213
267
417

357
267
195
159
133

125
297
109
101
101

109
133
168
204
204

213
186
240
240
213
177

155
478
915
697
478

300
240
182
164
146

137
1,710
1,830
1,870
2,100

1,830
2,100
3,040
4,800
3,880

2,970
2,150
1,330
1,240
1,150

1,040
1,180
1,040

769
467
337

June.

150
177
150
733

1,950

1,990
1,830
1,500
868
377

258
195
168
168
168

186
177
141
133
599

427
511
522

1,530
1,790

2,150
2,150
1,990
1,410
1,200

417
3,390
3,920
2,780
2,420

1,590
1,020
522
367
387

249
222
186
177
141

133
125
109
97
93

85
85
101
101
97

81
69
58
52
49

July.

584
297
231
213
159

680
614
489
467
231

168
150
117
101
89

77
66
62
58
55

49
43
40
38
31

29
25
22
20
20
22

49
46
43
39
35

31
86

141
66
81

109
101
109
52
52

49
40
31
27
24

22
22
20
18
14

13
12
12
8
9
9

Aug.

24
27
27
25
24

19
20
36
40
22

20
14
14
13
19

33
38
33
36
20

12
10
8.0
10
8.0

6.0
4.0
3-0
3.0
2.5
2.2

9
9
9
9
8

8
8
6
6
4

3
3
20
141
55

29
213
89
33
20

7
8
8
7
8

8
8
7
7
7
6

Sept.

2.3
2.5
2.2
2.2
2.0

2.0
1.7
1.5
1.5
1.1

1.0
1.0
1.0
1.0
1.1

1.1
1.1
1.1
1.5
2.5

a.o
73
62
43
21

q n
6.5
9.0
14
14

18
14
13
10
9

8
7
6
5
4

8
109
213
fiQ
38

25
6
13
16
13

10
16
9
6
5

3
5
6
6
8

NOTE. Stage-discharge relation affected by ice Jan. 1-10, Dec. 9-12,1919, Jan. 2-9, and Feb. 17-20,1920.' 
discharge ascertained by means of gage heights, observer's notes, and weather records. Indirect method 
for shifting control used Aug. 20 to Sept. 19,1919, and Nov. 21,1919, to Feb. 25,1920. Correction, estimated 
at 0.3 foot, applied to gage heights during period Feb. 26 to May 15,1920, on account of backwater from log 
and drift jam below gage. Gage not read Mar. 13,1919: discharge ascertained by current-meter measure 
ments. Gage not read Mar. 10-12, 14-17. Apr. 1, Apr. 30 to May 3, Sept. 17-19, Dee. 7, 1919, Jan. 23, 24, 
Feb. 1,22,29, Mar. 24, Apr. 3-5,20, May 20, July 4. 5, 7,20, Aug. 1, 2, 4 5,10, 20,22, Sept. 6-8,20,1920; dis 
charge Interpolated. Braced figures show mean discharge for periods indicated.
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Monthly discharge of South Fork ofSangamon River at power plant, near Taylorvilk, III., 
for the years ending Sept. SO, 1919 and 19W.

[Drainage area, 510 square miles.]

Month.

1918-19. 
October........................................

January.......................................

March ..........................................
April..........................................
Mav

July...........................................
August ........................................

1919-20.

December......................................

March.........................................
April..........................................
May...........................................

July...........................................
August........................................
September. ....................................

Discharge in second-feet.

Maximum.

427 
277 

1,080

489 
1,560 

218 
417 

2.150 
584 
40 
73

2,150

2.310 
2,270 

826 
401 

1,180 
3,460 

868 
4,800 
3,920 

141 
213 
213

4,800

MjnfniiiTn-

16 
66 
93 

125 
66 

159 
62 
90 

133 
20 
2.2 
1.0

1.0

3 
146 
66 
30 
92 
62 

164 
137 
49 

8 
3 
3

3

Mean.

68.9 
128 
450 
179 
179 
520 
122 
195 
853 
169 
18.5 
9.73

241

243 
938 
230 
60.8 

412 
1,260 

415 
1,310 

637 
44.2 
24.6 
22.6

466

Per 
square 
mile.

0.135 
.251 
.882 
.351 
.351 

1.02 
.239 
.382 

1.67 
.331 
.036 
.019

.473

.476 
1.84 
.451 
.119 
.808 

2.47 
.814 

2.57 
1.25 
.087 
.048 
.044

.914

Run-oft 
in inches.

0.16 
.28 

1.02 
.40 
.37 

1.18 
.27 
.44 

1.86 
.38 
.04 
.02

6.42

.55 
2.05 
.52 
.14 
.87 

2.85 
.91 

2.96 
1.40 
1.10 
.06 
.05

12.46

KASKASK1A RIVER AT VANDALIA, ILL.

LOCATION. In sec. 16, T. 6 N., R. 1 E. third principal meridian, at highway bridge at 
east end of Main Street, Vandalia, Fayette County, 3J miles above Hickory Creek.

DRAINAGE AREA. 1,980 square, miles.
RECORDS AVAILABLE. February 26, 1908, to December 31, 1912; August 11, 1914, to 

September 30, 1920. ,
<jAGE. Chain gage attached to bridge; read by Wilson Haley.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
 HANNEL AND CONTROL. Bed composed of sand and gravel; clean; likely to shift. 

Measuring section in a pool.,
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 20.1 feet at Ip. mi March 19 (discharge, 11,000 second-feet); minimum 
stage, 0.86 foot at 1 p. m. September 18 (discharge, 37 second-feet).

Maximum stage recorded (jluring year ending September 30,1920, 21.0 feet May 
19 (discharge, 12,600 second-feet); minimum stage, 0.86 foot October 25 (discharge, 
36 second-feet).

1908-1912; 1914-1920: Maximum stage recorded, 23.0 feet June 6, 1917 (dis 
charge, 16,400 second-feet); ^minimum discharge, 3.5 second-feet August 22, 1911.
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changed during high w^tejr i$ Majqfe, 
March, 1920; seriously affected by ice January 5-17, 1919. Three rating curves 
used; the first, applicable October 1,1918, to March 26,1919, well defined above 
200 second-feet and extended below that point; the second, applicable March 27, 
1919, to March 15,1920, well defined below 11,000 second-feet; the third, applic 
able, March 16 to September 30,1920, well defined above 330 second-feet and ex 
tended below that point. Gage read to hundredths once daily. Daily discharge 
ascertained by applying daily gage height to rating table except for days when 
gage was not read, and except for period when stage-discharge relation was affected 
by ice for which mean discharge was ascertained by means of gage heights, observ 
er's notes, and weather record. Open-water records good; winter records poor.

Discharge measurements of Kaskaskia River at Vandalia, III., during the years
Sept. SO, 1919 and 1920.

Date.

1&19. 
Mar. 12
Aug. 13
Sept. 17

Made by 

.....do..................

.....do..................

A
Feet. 
7.52
2.1»
.90

Dis 
charge.

See.-/*. 
1,660

163
39

Date.

1919.
Nov. 22

1920.
Apr. 17

Made by 

.....do..................

Gage

Feet. 
5.82

8.00

Dig.
charge.

Sec.-ft. 
934

1,880

Daily discharge, in second-feet, of Kaskaskia River at Vandalia, III., for the years
Sept. 30,1919 and 1920.

Day.

1918-19. 
1. ...........
2............
3............
4.... ........
5............

6............
7............
8............
9............

18.... ........

11............
12............
is......:.....
14............
15............

16............
17............
18..
19............
29............

21............
22.... ........
23............
24............
25............

QA

27............
28............
29............
30............
31............

Oct.

470
448
427
407
387

368
350
314
314
297

297
307
297
280
280

263
263
'Wft

246
229

229
220
229
297
350

585.
736

1,680
1.680
1,720
1.750

Nov.

1,580
1.400
1,300
1,200
1,080

904
846
763

1.260
1,920

, JUU

634
609
585

585
585
684
933

1,440

Dec.

1,230
1,110
1,080
1,029
962

875
818
763
736
786

763
736
962

4,000
5,070

4.040
3,080
2,560
2,280
2,400

4,770
5,, 770
7,210
7,210
6,560

6.270
5,560
4,710
3,940
3,340
2.960

Jan.

3,200
3,840
2,800
2,920

1,500

84fi
846
818

790
790
846
ad*
875

818
790
763
710
684
684

Feb.

659
634
609
609
585

561
538
538
492
448

427
448
515
763

1,260

1,170
1,080
1,020
1,020
1,050

1,140
1,470
2.120
2,440
2,040

1,720
1,640
1,540

Mar.

1,440
1,360
1,300
1,230
1,170

1,110
1,020
962
875

1,170

1,680
1,680
1,440
1,500
1,720

4,190
5,630
9,030
11,000
8,880

7,100
6,090
5,420
4,770
4,090

3,290
2,640
2,190
1,830
1,640
1.400

Apr.

1,260
1,150
1,060
901
959

896
SOS
778
722i
750

695
642
616
"5^4.

544

521
499
477
456
456

436
417
398
393
398

380
363
346
363
380

May.

380
398
398
380

3,090

4,290
1^710
1,260
2,590
2,030

1,180
991
835
722
668

616
865
591
499
489

668
806

1,220
1,180
1,400

991
1,680
1,9%
1,090
896
778

Jane.

695
616
456

3,140
3,490

1,150
642
521
499
436

398
363
313
297
281

265
346
281
297

1,180

778
1,220
4,410
5,560
8,320

8,060
8,60)
7566
6,770
6,660

July.

6,460
5,930
5,280
4,650
3,840

3,840
2,130
1,710
1,360
1 15*

927
778
642
567
521

477
436
398
363
329

313
287
281
2SO
OOK

VM)

178
165
165
192
250

Aug.

417
417
346
297
235

206
265
34|6,
329
235

192
165
165
1£2
136

136
153
136
114
199

109
34
89
99
94

Q4
84
7ft
79
70
89

Sept.

w»
74
70
61
57

57
53

4ft

39
38-
42
42
QA

39
38.
3?
42
38.

66
835
567
250

\tK

104
89>
79
70
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Daily discharge, in second-feet, of Ka&&s~kia River at Vandalia, III., for the years ending- 
Sept. 30, 1919 and 1920 Continued.

D«J*.

ieift-2o. 
i..... .......
2............
3............
4............
a............
8............
7............
8............
f............

10.. ..........

11............
12............
13............
14............
15............

16............
17............
18............
19............
20... .........

24............
22  . .
33............
24............
25............

2?
28............
29............
30............
31............

Oct.

64
57
61
7Q

94

46
AQ

42
30
50

61
57
57
57
57

57
en

46
46
46

46
42
OQ

38
36

50
1,290
4,710
6,270
7,440
7 Q^A

Nov.

8,880
9,180
8.600
7,100
6,270

5,700
4,710
5,350
4,290
4,650

5,420
5,210
5,070
3,490
2,150

1,830
1,680
1,500
1,320
1 ISA

1,000
QAQ
09 r

7£ft

695

668
fUO
CQ1

1,830
4,710

De?.

6,090
5,770
3,740
2,430
2,530

2.640
2 740
2,230
1,830
1,400

1,360
1,130
1,080

991
835

835
806
778
695
616

567
499
499
456
436

417
417
417
417
380
380

Jan.

363
313
281
281
281

281
281
281
281
281

281
281
297
297
281

281
281
281
281
2S1

250
265
281
281
281

281
281
281
313
456

1,220

Feb.

1,540
1,500
2,470
2,390
1,570

1,360
1,150

959
1,060
1,570

1,750
1,220

927
835
R49

297
398
477
456
991

4,590
6,560
7,930
5,140
2,190

1,150
927
750
616

Mar,

544
499
668

1,990
3,140

1,870
1,180
1,150

806
1,220

4,140
6,010
7,930
8,190
6,360

5,560
5,490
5,280
5,070
5,560

5,350
3,990
3,240
2,760
3,890

7,210
9,180
8,320
6,560
5,350
3,640

i

Apr.

3,040
2,680
2440
2,600
3,120

2,720
2,360
2,280
1,960
2,040

2,040
2,640
3,080
2,480
2,080

1,960
1,820.
1,750
1,780
3,340

4,590
4,240
3,490
3,290
3,240

3,240
3,080
2,640
2,120
1,780

May,

1,500
5,490
5,430
5,070
2,000

1,540
1,300
1,070
1,010

890

$30
2,240
4,090
5,350
5,350

5,280
6,660

10. £00
12,200
9,180

7,930
7,320
6,270
5,560
5,210

6,090
5,420
2,960
2,480
1,720
1,610

JUQC.

3,390
6,010
5,770
2,360
1,640

1,220
1,100
1,010

890
830

770
685
630
577
528

504
458
435
391
369

348
327
348
34&
348

307
287
208
204
231

*jly.

232
249
231
213
287

231
327
327
307
287

240
249
218
196
391

327
307
231
685
391

268
213
188
172
158

144
138
126
114
108
%

Awg.

96
84
84
84
84

84
7*

U4
132
126

114
114
120
577

1,220

5,420
1,640

504
369
287

1,100
528.
391
ISO
158

144
126
114
126
165
165

Sept.

144
108-

W-
84
72

62
78.

102
158.
165

435
770
45S
213
144

391
249
151
114ws
102
102
84
84
78

78
78.

120
196
10&

NOTE.   Ga 
NOT. 18, smd

e not read, discharge estimated, Nov. 11-22, 1918. Gage not read, discharge iaterpolated, 
)ec. 5, 6, 1919. Braced figures ahoar mean discharge for periods indicated.

Monthly discharge of Kaskaskiq River at Vandalia, III., for the years ending Sept. SO ,
1919 and 19m. 

f Drainage area, 1,980 square miles.]

Month.

1918-19.

March.........................................

May...........................................

July...........................................

The year . ...............................

1919-20.

November. ...................................

March .........................................
April..........................................
May...........................................

July...........................................

The year ................................

Discharge in second-feet.

Maximum.

1,750

7,210 
3,840 
2,440 

11,000 
1,260 
4,290 
8,800 
6,460 

417 
835

11,000

7,990 
9,180 
6,090 
1,220 
7,930 
9,180 
4,590 

12,200 
6,010 

685 
5,420 

770

12,200

Minimum.

229 
$85 
786 
684 
427 
875 
346 
38Q 
265 
165 
70 
37

37

36 
591
380 
250 
297 
499 

1,750 
830 
204 
% 
78 
62

36

Mean.

515 
1,090 
3,020 
1,400 
1,020 
3,190 

623 
1,170 
2,450 
1,400 

178 
113

1,350

936
3,540 
1,460 

321 
1,840 
4,260 
2,660 
4,500 
1,090 

247 
469 
170

1,790

Per 
square 
mile.

0.260 
.551 

1.83 
.707 
.515 

1.61 
.315 
.591 

1.24 
.707 
.090 
.057

.682

.472 
1.7» 
.737 
.162 
.929 

2.15 
1.34 
2.27 

.550 

.125 

.237 

.086

.904

Run-off 
in laches.

0.30 
.W 

1.7» 
.82 
.54 

1.86 
.35 
.«8 

1.38 
.82 
.10 
.66

9.28

.84
2.00 
.85 
.19 

1.62 
2.48 
1.49 
2.62 

.61 

.14 

.27 

.10

12.31
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KASKASKtA RIVER AT NEW ATHENS, ILL.

LOCATION. In W. J NE. i sec. 28, T. 2 S., R. 7 W. third principal meridian, at Illinois 
Central Railroad bridge 600 feet north of railroad station at New Athens, St. 
Glair County, 1 mile below mouth of Silver Creek, and 3 miles above mouth of 
Lively Creek.

DRAINAGE AREA. 5,220 square miles.
UECORDS AVAILABLE. January 23, 1907, to December 31, 1912; June 22, 1914, to 

September 30,1920. Gage height of river was taken on Wednesday and Thursday 
mornings from January 23, 1907, to October 28, 1909, by C. J. von Roth Roffy 
for the New Athens Journal, in which they are published. These heights have 
been reduced to the present datum; maximum error probably not more than 0.4 
foot, decreasing with increase of stage. Record is authentic.

 GAGE. Chain gage attached to bridge, installed November 1, 1909; read by Henry 
Hoffman.

DISCHARGE MEASUREMENTS. Made from downstream side of bridge to which gage is 
attached or from highway bridge about 500 feet downstream.

OHANNEL AND ^CONTROL. Bed composed of sand and gravel; may shift.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 24.0 feet at noon June 10 (stage-discharge relation affected by backwater 
from Mississippi River); maximum discharge, 12,700 second-feet March 25 and 26; 
minimum stage recorded, 2.85 feet September 16-20 (discharge, 162 second-feet). 

Maximum stage recorded during year ending September 30, 1920, 27.6 feet at 
noon November 1 (discharge, 28,000 second-feet); minimum stage, 2.89 feet 
October 23 (discharge, 172 second-feet).

1907-1912; 1914-1920: Maximum stage recorded, 35.7 feet August 26, 1915 
(discharge, 63,100 second-feet); minimum stage, 2.08 feet August 10, 1914 (dis 
charge, 102 second-feet).

ACCURACY. Stage-discharge relation changed during high water of November, 1919, 
and again during high water of March, 1920; not seriously affected by ice during 
winter; affected by backwater from Mississippi River at various times. Three 
poorly defined rating curves used, applicable respectively, October 1, 1918, to 
November 17, 1919, November 18, 1919, to March 15, 1920, and March 16 to 
September 30, 1920. Indirect method for shifting control used November 2-17, 
1919, and March 16-29, 1920. Gage read to hundredths once daily. Daily dis 
charge ascertained by applying daily gage height to rating table except as indicated 
in footnote to tables of daily discharge. Records poor.

Discharge measurements of Kaskaskia River at New Athens, III., during the years ending
Sept. 30, 1919 and 1920.

Date.

1918. 
Nov. 22

1919. 
Mar. 13
May 19
Aug. 15

Made by  

.....do.................

.....do.................

.....do.................

Gage 
height.

Feet.
7 07

11.86
8.52
3.80

Dis 
charge.

Sec.jt. 
1 460'

s 790
1,600-386

Date.

1919. 
Sept. 18
Nov. 20

1920.

Made by 

.....do.................

Gage

Feet. 
2.85

21.15

o20.16

Dis 
charge.

Sec.-ft. 
160

6,730

9,080

o Stage-discharge relation affected by backwater from Mississippi River.
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Daily discharge, in second-feet, of Kaskaskia River at New Athens, III.,-for the years 
ending Sept. SO, 1919 and 19W.

Day.

1918-19. 
1........
2........
3........
4:.......
5........

6........
7........

9........
10........

U........
12........
IS........
14........
15........

16........
17........
18........
19........
20........

21........
22........
23........
24
25........

28........
27........
28........
29........ 
30........ 
31........

1919-20. 
1........
2........
3........
4........
5........

6........
7........
8.. ...'...
9........

10........

11........
12........
13........
14........
15........

16........
17........
18........
19........
20........

21........
22
23........
24........
25........

26...... 
27........
28........
29........
30........
31........

Oct.

916
832
776
748
693

666
612
585
558
531

505
479
479
453
453

427
427
401
401
401

375
375
375
401
453

505
639

1,030
1,560 
1,750 
1,950

2,350
1,060
505
666
325

300
325
288
250
275

225
212
212
212
200

188
200
200
188
175

188
175
175
175
190

200 
3,200
9,100

25,300
26,800
27,400

Nov.

2,150
2,350
2,100
1,850
1,600

1,480
1,360
1,280
1,850
1,900

2,600
3,200
2,900
2,300
1,850

1,600
1,480
1,440
1,480
1,750

1,600
1,440
1,310
1,180
1,090

1,000
944

1,210
1,480 
2,050

28,000
27,400
25,600
25,000
23,500

21,400
22,300
24,400
20,500
19,600

19,300
18,400
17,500
17,800
15,300

14,800
13,700
11,900
10,700
9,840

8,720
6,020
3,290
2,390
1,980

1,770 
1,650
1,530
2,030
5,810

Dec.

3,550
3,490
2,750
2,050
1,650

1,480
1,400
1,240
1,180
1,120

1,060
1,060
2,450
7,160
9,010

9,340
9,230
9,340
9,580
9,580

9,580
9,580
9,340
9,340
9,580

9,820
9,700
9,580
9,340 
9,010 
8,700

7,020
7,180
7,420
7,500
7,500

7,500
8,300
8,610
9,050
9,380

9,160
8,940
8,300
6,540
3,520

2,440
1,850
1,730
1 450
1^270

1,260
1,240
1,200
1,160
1,070

1,040 
985
985
985
985
960

Jan.

8,600
8,500
8,400
8,400
8,310

7,950
6,070
3,910
2,950
2,550

2,400
2,350
2,150
2,050
1,950

1,900
1,750
1,700
1,600
1,520

1,480
1,400
1,400
2,200
2,900

3,310
2,850
2,150
1,750 
1,480 
1 360

935
960
960
985
960

835
785
940

1,090
1,240

1,040
885
835
785
735
TV**

710
1,120
1,530
1,610

2,300
2,660
3,160
3,820
4,120

3,470 
3,110
2 OOA
2,520
2 7ftfl

3,570

Feb.

1,240
1,180
1,120
1,090
1,030

1,000
972
916
916
888

832
832
832
776
832

1,200
1,560
2,450
2,350
1,950

1,850
2,450
4,090
5,370
5,860

6,380
5,860
4,330

4,070
4,760
5,740
6,380
6,780

7,020
6,700
5,740
4,580
4,020

3,770
4,220
4,420
3,670
2,980'

2,080
1,490
1,340
1,570
1,450

2,440
4,640
5,880
6,780
7,340

7,900 
7,800
7,600
7,180

Mar.

3,150
2,600
2.350
2,150
2,050

1,950
1,850
1,750
1,650
2,050

2,650
3,310
3,790
3,550
3,050

4,210
7,410
9,230
10,100
10,800

11,300
11,800
12,100
12,600
12,700

12,700
12,600
12,100
11,500 
10,800 
9,940

6,540
4,700
2,750
2,900
3,060

4,580
5,740
6,300
5,880
4,270

4,700
7,900
9,160
9,840
10,700

11,100
11,400
11,600
12,000
12,300

12,200
11,900
11,500
11,100
11,900

12,600 
13,400
14,200
14,200
11 Oftfi

13,400

Apr.

8,700
4,210
3,430
2,650
2,300

2,100
2,000
1,850
1,700
1,560

1 400
1,360
1,320

1,100

860

10,300

6,700

May.

2,600

2,300

3,300

4,000

12,000

June.

5,600

3,100

6,500

9,760
10,400
10,000
9,200
8,800

8,600
8,600
8,200
7,450
3,660

2,320
1,780
1,520
1,320
1,220

1,130
1,040
950
860
800

750
700
675
650
650

650 
650
650
625
575

July.

(

8,400

2,400

860
832
776
720
666

639
585
558
531 
531 
693

575

680

1,700

550

425 
375
325
300
280
280

Aug.

585
505
453
531
612

558
505
505
453
453

427
479
505
453
401

401
479
427
350
401

639
720
479
375
350

325
325
300
639 
832 
916

260
250
230
220
220

210
200
260
220
220

500
500
375
325
300

500
1,070
2,140
4,050
4,320

3,350
2,050
1,250
1 440
1,400

1,070
son
625
650
oon
860

Sept.

666
401
28S
250
238

250
238
225
200
200

200
188
188
175
162

162
162
162
162
162

168
175
375
720

1,000

944,
776
558
453 

2,350

1,920
1,130
1,010
830
625

475
400
375

1,600
3,560

4,220
3,830
5,200
5,780
5,920

4,600
3,000
1,820
1 480
1^160

700
575
500
425
400

. 350 
425
VT1

375
375

NOTE. Discharge estimated, owing to lack of gage readings, by comparison with flow at Vandalia, 
Oct. 30 to Nov. 3, 1918, and Oct. 24-28,1919. Discharge interpolated on account of lack of gage readings, 
Nov. 23,28,1918, Feb. 16, Sept. 21, Dec. 21,1919, Jan. 8, 9,18, Mar. 4, and Sept. 29,1920. Stage-discharge 
relation affected by backwater from Mississippi River, Apr. 14 to July 20, 1919, Mar. 30 to May 31, 1920, 
and July 2-25,1920: discharge ascertained by means of two discharge measurements, gage heights of Missis 
sippi River at Chester, 111., and a study of the flow at Vandalia. Braced figures show mean discharge 
for periods indicated.
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Monthly di
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e of Kaskaskia Rive? at New Athene, Jll^ for the years endwg Sept.

[Drainage area, 5,220 square miles.]

Month.

1918-19.

April..........................................
May...........................................

July...........................................

1919-20.

December. ....................................

April..........................................

July...........................................

Discharge in second-feet.

Maximum,

*,950 
3,200 
9,820 
8.600 
6,380 

12,700 
S,700

9J6 
2,350

12.7QO

27,400 
28,000 
9,380 
4,130 
7,900 

14,200

10,400

4,320 
5,930

28,000

ffiniUfflTfl.

375 
944 

1,060 
1,360 

776 
1,650

531 
300 
162

162

175 
1,530 

860 
710 

1,340 
2,750

S75 
280 
200 
350

175

Moan.

67ft 
1,730 
6,170 
3,460 
2,150 
6,776 
1,700 
2>650 
5,070. 
3,720 

496 
407

2,93ft

3,270. 
14,10& 
4,400 
1,740 
4,840 
9,2SO 
7,900 
8,130 
3^470 

645 
993 

1,780

5,030

Per 
square 
mile,

0.128 
.331 

M8 
.663 
.«>

taa
.336 
.508 
.971 
.713 
.095 
.078

.561

.m
2. TO 
.843 
.333 
.987 

1.78 
1.31
i.ae
.663 
.124 
.19ft 
.341

.964

Bun-ofl 
in inches.

0.16 
.37 

1.3ft 
.76. 
.4|. 

1.5d 
.3* 
.5* 

1.0$ 
.82 
  U 
-Ot

7.6*

.7* 
3.01

.94

.38 
1.00 
2.05 
1.6* 
1.8ft 
.74. 
.14 
.22: 
.3»

13. 00-

S5G MUDDY RIVEB AT BLTOFJELD,

LOCATION. In W. £ sec. 20, T. 7 S., R, 2 E., at highway bridge in Humfield, Frank 
lin County, 6 miles west of West Frankfort, 1$ miles below mouth of Middle Fork, 
and 2 miles below station formerly maintained at Chicago, Buriiagfm & Quincy 
Railroad bridge.

DRAINAGE AREA. 753 square miles.
RECORDS AVAILABLE. August 18,1914, to. September 30, 19-20. From Ju»e 16,1908^ 

to December 31, 1912. records were obtained at Chicago, Burlington. & Quincy 
Railroad bridge, 2 miles upstream.

GAGE. Chain gage attached to bridge; jead by Louis Robertsen.
DISCHARGE MEASUREMENTS. Made from downstream aide of bridge or by wading.
CHANNEL AND CONTROL. Control is about a quarter of a miie below gage>; somewhat 

shifting. Point of zero flow is at a stage of about 0.6 foot.
EXTREMES OF DISCHARGE. Ma^cimum stage recorded during year ending; September- 

30, 191,9, 20.84 feet December 17 (discharge^ 6,050 second-feet); minimum dis 
charge, 1.0 second-foot August 5-8.

Mj^dmmn stage recorded during year ending September 3®; 1920, 24.24 feet 
October 31 and November 3 (discharge, 9,270 second-feet); nanimum discharge, 
1.0 second-foot October 1-4 and 6-8.

1914-1920: Maximum stage recorded, 30.2 feet February 1, 1916 (discharge,. 
W,3<X) second-feet); minimum discharge, no flow, Aygpstsk K£-2& 1914.
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AootritACY. Stage-discharge relation changed during high tratw ol December, IMS, 
and again during March, 1926; not affected by ice! Eating curve used October 
1, 1918, to Marci 20, 1920, poorly denned below 260 second-feet, and fairly well 
defined above that point; curve used March 21 to September 30, 1920, fairly well 
defined throughout. Gage read to hundr«dths once daily. Daily discharge 
ascertained by applying daily gage height to rating table except jfof days when 
gage was not read for which it was ascertained by interpolation. Records fair.

.Discharge measurements of Big Muddy River ut Plumfield, III., during the years ending
Sept. 30, 1919 and 1920.

Date.

1919. 
TVtar. 14
Aug. 15

15

Made by 

H. C. Beckman. .......
.....do..................
.....do..................

«L
Feet.
5.88

.89

.89

Dis 
charge.

SB&.-/I. 
418

1.6
1.8

Date.

1919. 
Nov. 21

1920.
Apr. 7

Made by 

H. 3. Dean.............

.....do..................

Gage 
height.

Feet. 
3.66

8.96

Dis 
charge.

Sec.-ft. 
ol32

975

o Discharge corrected for falling stage=158 sec.-ft.

Daily discharge, in second-Jeet. of Big Muddy River at Plumfield, III., for the years 
ending Sept. 30, 1919 and 192Q.

Day.

1918-19. 
1..............
2..............
3..............
4..............
3..............

6..............
7..............
8..............
9..............

10..............

11..............
13..............
IS..............
14..............
15..............

16..............
17..............
18..............
19..............
30.... ..........

^1.... ..........az..............
313..... .........
34..............
85

38..............
2?... ...........as..............
29..............
30..............
31..............

Oct.

6
6
5
4

3
3
3
3
2

2
3
3
3
3

3
3
2
3
3

3
3

15
91
S4

44
36
41
41

165
135

Nov.

32
28
22
19

18
16
15
33
41

62
90
61
44
id

33
56

360
470

' 398

175
83
64
31
41
qo

26
76

530
670

Dec.

426
205
145
82
64

- 56
46
36
34
S3

36
570

1,100
2,120
3,550

5,200
6,020
5,840
5.010
4,180

3,730
3; 170
3,510
3,850
4,110

3 Din
3,430
2 TOO
i tun
1200

900

Jan.

590
1,010
1,180

734
622

395
168
109
82
73

94
58<yj
64
70

73
67
67
67
67

70
70

622
1,200
1,420

1,540
1.460

CK>ft

370
215
155

Feb.

117
97
82
73
67

58
56
51
46
44

41
36
38

100
162

225
2S1
235
145
185

565
992

1,3-0
1 unn
1,580

1 *14 fl

1 400
760

Mar.

470
185
155
135
109

101
101
117
654
974

1.120
1,060

638
857
«iid

1,140
2.320
4,390
5.680
5,840

5,120
4,0'0
2,970
2,0"0
1,120

606
686
750
£00
332
165

Apr.

117
86
73
64
61

58
54
51
48
41

48
54
46
35
48

331
205
93
67
51

44
38
67
76
79

98
31
48

337
1,300

May.

1,730
2,000
2,400
2,360
2,610

2,360
8,OPO
1,700
1.700
1,910

2,150
2,320
2.320
1,820

852

318
205
135
145
670

852
903

1,140
1,610
1,760

2,000
2,180
2,280
2,400
2,280
2,090

June.

1,670
2,180
2,680
1,460
1,460

1,340
1,300
1,320
1,2 0

760

293
175
90
58
44

34
245
318
384
357

767
702
638
938

1,100

1,790
2,440
3,170
3,170
2,870

July.

2,400
1 610

750
175
61

44
31

' 28
17
13

13
15
13
8
7

5
4
4
3
3

3
3
3
3
3

3
2
2
3
2
2

Aug.

2
2
2
2
1

1
1
1
3
2

2
2
4
2
2

2
2

24
46
38

36
17
13
8
7

&
4
4
5

215
165

Sept,

117
54
36
17
tl

7
5
4
4
3

3
2
2
2
2

2
2
2

.2
2

7
5

41
11
5

2
3
2
22'
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Daily discharge, in second-feet, of Big Muddy River at Plumfield, III., for the years 
ending Sept. SO, 1919 and 1920 Continued.

Day.

1919-20. 
1. .............
2..............
3..............
4..............
5..............

6..............
7..............
8..............
9..............

10..............

11..............
12..............
13..............
14............
15..............

16.............
17..............
18..............
19..............
20..............

21..............
22..............
23..............
2i... ..........
25..............

26..............
27..............
28..............
29.............
30..............
31..............

Oct.

1
1
1
1
2

1
1
1

10
293

426
606
702
560
225

117
76
56
36
24

56
470
5*5
235
93

165
1,420
1,760
5,520
8,930
9,230

Nov.

9,230
9,230
9,230
9,130
8,730

8,030
6,470
6,560
5,680
5,280

4,740
4,390
4,180
3,970
3,670

3,170
2,520
1,670

992
440

135
86
70
61
59

90
318
357

1,180
1,880

Dec.

2,400
2,920
3,850
4,0'0
3,550

3,070
2,720
2,610
2,640
2,600

2,440
2,030
1,360

165
175

175
130
86
76
61

51
41
38
38
41

41
41
38
38
46
48

Jan.

51
51
51
38
41

79
160
210
320
398

357
235
245
426
580

734
1,030
1,180
1,260
1,160

1,140
1,200
1,420
1,880
2,050

2.210
2,610
2,600
2,320
1,940
1,970

Feb.

1,010
835
852

1,060
1,220

1,260
1,180
1,040

835
654

560
500
370
269
205

145
135
86
70
64

82
257
835
974
835

455
205
135
101

Mar.

79
67
61

590
1,260

1,480
1,610

4,700
1,760
1, 540

1,220
2,400
3,970
5,360
5,520

5,120
4,670
4,460
4,600
4,600

4,670
4,460
3,850
3,070
2,280

2,060
2,120
2,560
3,320
3,020
2,360

Apr.

1,490
873
655
380
338

825
985
809
408
209

153
209
841

1,050
1,150

1,080
580
297 <
366
921

1,210
1,390
1,650
1,880
1,820

1.370
580
186
123
98

May.

80
67
76

625
685

310
284
464
2)5
180

113
460
809

1,190
1,150

1,000
1,820
2,240
3,320
5,680

7,190
7,6<0
7,830
7,460
6,740

5,600
4,390
3,170
1,800
1,410

953

June.

625
1,210
2,120
3,790
4,530

3,950
3,370
2,440
1,390

625

345
62
43
32
26

20
15
12

7

7
6
5
5
5

5
4
4
4
4

July.

4
4
4

258
153

72
41
26
22
17

13
11
9

10
10

7
6
5

670
492

300
108
72
38
25

28
46
39
26
16
10

Aug.

7
6
4
4
4

3
4
5

35
65

94
62
72
67
43

30
21
13

103
85

54
35
20
15
10

7
5
5
4
4
5

Sept.

4
78

15$
13$
80

a*
31
20
19

145-

271
43S
23?
610-
761

921
95»
7301
245-
94

54
33
2fr
15-
12

«>
41
42
IT
17

NOTE. Discharge interpolated on account of lack of gage readings, Oct. 25, Nov. 18, Dec. 12,23,31.1918, 
Jan. 6,28. Feb. It, 15, 21, Mar. 1, 22,21.30, June 2,10, Aug. 18, 31, Dec. 1,17,1919, Jan. 7-9,15, 25, May 10, 
12, June 6,11, July 21, Aug. 9,10, and Sept. 2,10,1920.

Monthly discharge of Big Muddy River at Plumfield, III., for the years ending Sept.
30, 1919 and 1920. 

[Drainage area, 753 squai-e miles.]

Month.

1918-19.

December.....................................

April..........................................
May...........................................

July...........................................

The year.................... ..........

1919-20.

March.........................................
April..........................................
May...........................................

July...........................................

Sep tember . ....................................

Discharge in second-feet.

Maximum.

165 
670 

6,020 
1,540 
1,580 
5,840 
1,300 
2,640 
3,170 
2,400 

215 
117

6,020

9,230 
9,230 
4,040 
2,640 
1,260 
5,520 
1,880 
7,830 
4,530 

670 
103 
953

9,230

Minimum.

2 
15 
33 
58 
36 

101 
35 

135 
34 

2 
1 
2

1

1
56 
38 
38 
64 
61 
98 
67 

4 
4 
3 
4

1

Mean.

19.7 
128 

2,170 
441 
420 

1,430 
125 

1,660 
1,170 

169 
19.7 
12.0

651

1,020 
3,720 
1,210

968 
560 

2,770 
798 

2,420 
822 

. 82.0 
28.7 

208

1,220

Per 
square 
mile.

0.026 
.170 

2.88 
.586 
.558 

1.90 
.166 

2.20 
1.55 
.224 
.026 
.016

.865

1.35 
4.93 
1.61 
1.29 
.744 

3.68 
1.06 
3.21 
1.09 
.109 
.038 
.276

1.62

Run-off 
in inches.

0.03 
.» 

3.32.n
.58 

2.19 
.» 

2.54 
1.7* 
.26 
.03: 
.02

11.7fr

1.5ft 
9.51 
1.8ft 
1.49 
.80 

4.24 
1.18 
3.70 
1.22 
.13 
.04 
.31

22.04
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BIG MUDDY BITER AT MURPHYSBORO, ILL.

LOCATION. In SW. £ sec. 8, T. 9 S., R. 2 W., at lower highway bridge on South 
Twentieth Street, Murphysboro, Jackson County, a quarter of a mile below mouth 
of Louis Creek.

DRAINAGE AREA. 2,170 square miles.
RECORDS AVAILABLE. December 6,1916, to September 30, 1920. »
GAGE. Chain gage attached to bridge; read by Clarence Jacobs.
CHANNEL AND CONTROL. Bed composed of heavy clay; likely to shift.
DISCHARGE MEASUREMENTS. Made from downstream side of bridge or by wading.
EXTREMES OF DISCHARGE. Maximum stage recorded during year ending September 

30, 1919, 28.05 feet at 5 p. m. December 19 (discharge, 10,900 second-feet); mini 
mum stage, 1.57 feet August 11-13 (discharge, 3.0 second-feet).'

Maximum stage recorded during year ending September 30, 1920, 34.0 feet at 
7 a. m. November 5 (discharge not determined because of backwater from Missis* 
sippi River); maximum stage recorded during periods of no backwater effect,. 
24.0 feet March 13 (discharge, 8,690 second-feet); minimum stage, 1.80 feet October 
6 and 7 (discharge, 14 second-feet).

1917-1920: Maximum discharge recorded, 15,600 second-feet January 10, 1917;
minimum stage recorded, 1.57 feet August 11-13,1919 (discharge, 3.0 second-feet).

The highest known stage of this river occurred about February 2, 1916, when a
height of 39.6 feet on the present gage was reached (discharge, from extension of
rating curve, 28,000 second-feet).

ACCURACY. Stage-discharge relation changed slightly during high water of June and 
July, 1920; affected by backwater from Mississippi River whenever height on 
United States Weather Bureau gage at Chester, 111., is above about 10 feet; not 
affected by ice. One rating curve, fairly well defined between 5 and 12,000- 
second-feet, used; indirect method for shifting control used August 12 to Septem 
ber 30, 1920. Gage read to hundredths once daily. Daily discharge ascertained 
by applying daily gage height to rating table except as indicated in footnote to 
tables of daily discharge. Records fair.

Discharge measurements of Big Muddy River at Murphysboro, III., during the year? 
ending Sept. SO, 1919 and 19W.

Date.

1918. 
Nov. 19

20

1919. 
Mar. 13 
Aug. 14

Made by 

H. C. Beckman. .......

.....do................. 

.....do.................

Gage

Feet. 
4.82
6.32

1L15 
1.69

Dis 
charge.

Sec.jt. 
469 j
868

2.320 
4.0

Date.

1919.

19

1920. 
Apr. 8

Made by 

.....do................

.....do.................

£&
Feet. 

1.69
1.72
1.72 

a 16. 90,

Dis 
charge.

Sec.Jt. 
4.2
7.6
8.0 

1,730-

<> Stage-discharge relation affected by backwater from Mississippi River.



STJEFAOS SUPPLY,

Daily gage height, in feet, of Big Mudtty Ritff at
Sept. 30, 1919 and 19W.

>, £ABT V.

, IU., for (he years

Dfcy.

1918-49. 
1. ......... ....
2..............
3..............
4..............
5..............

6.. ...........
7..............
8..............
$... ...........

10..............

11..............
12...............
13.. ............
14..............
15..............

16..............
17..............
15..............
19..............
20..............

a.. ............
22..............
23..............
24..............
25..............

26..............
27..............
^ffi.. ............
29. ,.
3D..............
31..............

1919-20. 
1..............
Z... ...........
3..............
4..............
5....... .......

6..............
7. .............
8..............
9..............

10..............

11..............
12..............
13.. ............
14..............
IS..............

18..............
17..............
18..............
*&......«.......
30..............

21... ...........
52..............
23..............
54..............
55..............

-26
27..............
28..............
-2».. ............
 30..............
31..............

Oct.

2.4ft
2.32
2.20
1.98
1.60

1.98
1.80
1 74
1.78
1/74

1.72
2.50
1.80
1,78
1.76

1.78
1.74
1.62
1.70
1 74

1.72
1.70
2.40
9 Sft
3.30

4.00
3.98
3.88
o 70

3.63
3.58

9 4ft

2.20
2.10
1 90
i fin

1.80
i fin
1 90
2.40
5.60
Q 7A

it oft
19 Id
12.20
11.20

9 40
Q AA

7.85
ft OA

* 4ft

5.00
8,35
8,05
7.35
A fin

7 90
11.90
14.85
18.00
22.10
24.80

Nov.

8 48
3.38
3.18
2.96
2.78

2.68
9 An
2.50
9 7ft

2.76

2 79
2.82
2.78
2.84
2.88

3.18
9 R4

3.98
4.48
n on

7.00
6 40
5.20
4.20
3.60
Q OA

3.10
3.60
4.40
7 nn

sn fin
32.10
33.00
33.70
34.00

38.80
QO CA

00 OC

31.80
09 oe

31.62
31.06
30 44
29.70
28.65

26.46
25.30
23.30
91 14,
18.50

15.30
12.25
7 QA

5.35
5.15
K IA

7.35
ft 52K

10 QA

20.30

Dec.

7 96
7 on
6.60
5.35
4.35

3.75
3.45
3.32
^ 1ft

3.06
O Aft

2.96
8.40

19, 40
22.84

25.00
26.65
27.85
28.05
27.40

26.65
26.20
25.70
25.20
9A on

23 45
22.40
91 lA
19.60
17 fln
15.75

21.30
99 4ri
23.60
24.15
OQ (an

23.02
99 Oft
99 ftft
99 "3ft

21.24

19.65
1&25
16.15
15.10
19.10

9.65
6 Krt

5.34
4.90
A QK

4. W
3.85
3 7ft

3.65
3.50

3.45
3.45
3.50
0 Krt

3.45
3.50

Jan.

13.70
12.60
11.70
10.10
9.60

8.75
*! Wl

5.80
4 80
4.20

3.75
3.60
3.60
3.56
3.70

3.70
3.70
3.70
3.70
3.70

3.70
3.70
5.65
8.60

12 20

13.10
12.50
12.96
11 9Q

9 on
7.SO

3.45
3 4fl
Q AK

o Af\

3.45

3 45
8.85
4 1 K

5.35
7.45
Q ftft
0 ftfl
s cus

8.20
Q on

9.25
O 4R

10.35

12.20
13.45
15.70
15.92
20.74

20.92
21.10
20.90
20.40
20.00
18.60

Feb.

6.70
4 On
4.45
3.96
3.85

3.70
3.55
3.30
3 vt
a 10
«L nsz
3.08
3.18
3.38
3.58

4.08
4.63
5. 38
5.48
5.18

5.33
7 2fi

11.26,
14.13
1478

13.98
13.08
12.38

16.68
14.88
13.78
12.88
19 7ft

12.80
ia so
12.08
11.84
11 54

10.50
9.68
8.78
7.78
B ^Q

6.48
5.28
3.18
6.08
5.13

n d»
6.337 *n
8.83

10.22

O VI

8.38
7 ia
6.08

Mar.

11.28
9.43
6.83
4.93
4.83

443
4.28
4.13
5.48
8.83

11.00
12.00
11.58
10.48
9.10

9.85
id 9^
22.40
25.00
26.65

27.55
27.30
26.40
25.30
23.85

21.95
19.55
17.15
14. Q*L

13. 16
11.80

467
4.37
4.07
417
447

5.17
5.97
6.87a 07

12.12

14.07
1&37
23.9723. sr
2462

25.07
29.67
29.82
4>d 77
29.87

29.67
29.62
29.47
27.87

26.57
25.37
20.07
25.52,
25.42
24.42

Apt.

ia on
9.90
9.20
8.50
7.80

7.40
7 <4fi
7.20
7.10
7 00

R 91)

6 KK

6.5S
s sn

11.10

13.10
13.10
13.72
11.10
11.10

11.14
10 9011! 10
11.32
11.20

10.84
10.60
10.60
10.75
11.80

23.52
32.41
20.77
19. 57
17 17

16.07
17.22
17.07
16.80
16.80

17. 1«
17.05
17.05
17,85
17. ?5

17.70
17.50
16*<80
1<U5
16.30

ML 30
17.50
19.65
19.65
10 on

19.65
18.65
17.50
16.15
15.50

toy.

19 AK
15.30
15.50
16.10
17.10

18.55
18.55
17.65
19.20
20.90

21.10
21.40
20.50
19.80
19.10

18.00
16.80
14.10
11.90
11.56

12.40
10 on
14.25
14.50
15.30

16.10
16.80
21.32
91 U
21.74
20.45

15.00
15.19
15.20
15.45
IK etK

16.86
18.00
17.55
15.70
14.35

19 fin
11.10
11.68
12.60
14.80

id on
20.10
23.16
24.30
27.40

29.45
30.80
32.24
33.10
33.10

32.50
31.60
30.58
9Q ^ft

27.30
25.50

June.

17.78
15.13
16.43
16.48
17.78

17.98
18.93
20.68
20.78
19.68

18.68
15.08
14.28
12.64
12.48

11.30
11.68
11.52
10.90
10.42

11.44
11 48
11. 78
12.18
12.52

16.28
15.88
16.88
18.68
20.18

99 V)
2B.ee
17.30
17.20
18.40

18.59
IQ OP*
1Q ftft
18.50
17 40

15.40
12.20

O 8ft
8.40
7 SU

7.80
7 4O
6.80
5.70
4.80

A. 7K
4.50
4.50
5.00
5.90

5.95
6.00
6.50

,6.55
6.80

July.

20,22
19.13
17.98
16.08
13. OS

9.28
6.68
5.48
5.18
4.98

5.93
6.93
8.48
7 OS
5.98

4.88
4.38
4.13
4.08
3.68

8.2"7
2.97
2.67
2.5?
2.27

2.13
2.07
2.07
9 n7
1 07
1.93

6.70
&go
9.35

10. H
10.52

10.50
10.30
9.60
9.80
O 7O

O 7O
9.45
aso
a4o
7.50

S 4ft
8.50
9.80
9.80

10.00

19.10
9.75
8.75
8.30
8.70

9.30
9.70
7.40
5.60
470
450

Ang.

1 Q3
2.23
2.07
2.05
1.93

1.85
1.83
1.77
i.67
1.61

1.57
1.57
1.57
1.67
1.66

2.58
2.70
3.40
2.92
2.90

2.90
^ 7*
4.40
8.50
3.10

3.06
3.18
3.00
3.32
9L70
4.90

d nn
&75
3.45
3.14
2.90

2.80
2.70
a«
3.79
4.10

5.15
495
4.35
3.80
3.32

4.35
415
4,05
2 &R -
3.32

8. 62
3.22
aso
3.12
*>. OS

2.64
2.68
2.50
2.40
2.64
2.50

Sept.

6.IS6
».»
5.«ft
410
3.3fi

4 ntiJ8
2.45
2.30
2.20

2.10
2 00
1.90
1.80
1.78

1.74
1.72
1.66
1.60
1.68

1.90
Q OA

410
440
3.90

3.10
2.80
2.70
2.65
2.60

2.70
3.50
3.50
3.30
3.40

S.Bfo
3.30
3 12
368
2.92

d. fin
S.70
3.45
8*80
4 M

5.35
t.10
tilS7, at
6.10

«,85
7.10
K on
5.40
4 7ft

3.80
3.70
3.40
2.95
2.90
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Daily fta$arge, in steond-feet, of Big Muddy River #t Mwrphysk&rv, III., fas- 1*« y«efs 
ending Sept. SO, 1919 and 1920.

Day.

1918 -1». 
1...........................
2...........................
3...........................
4...........................
fi.. .........................

6... ........................
7...........................
a...........................
9...........................

W... ........................

11...........................
12...........................
M. .............. ............
Vf.. .........................
15,. .........................

M... ........................
Ml...........................
W.. .........................
J*.. .........................
20. ..........................

21...........................
22...........................
23...........................
24...........................
25...........................

26...........................
27...........................
28...........................
29...........................
30...........................
31...........................

1819-20. 
1...........................
2...........................
3...........................
1. ..........................
5...........................

ft...........................
7...........................
8...........................
9...........................
10...........................

11...........................
12...........................
13...........................
14...........................
15...........................

16...........................
17...........................
18...........................
19
20...........................

21...........................
22...........................
2?...........................
24...........................
25..........................

26..........................
27...........................
23... ........................
29...... .....................
W. ..........................
31. L-. ...... ...............

Oct.

58
51
41
20
4

26
14
10
13
10

9
. 68

14
13
12

13
10
5
8

10

9
8

58
100
173

300
300
281
262
226
226

58
41
34
20
17

14
14
20
58

663

1,560
2,250
2,643
2 680
2,320

1,770
1.350
1.290

824
612

315
1,470
1,350
1,170

992

1,320
2,560-

Nov.

208
190
156
118
100

89
78
68

100
94

89
100
100
106
112

156
106
300
402
743

1.050
880
593
340
226

173
140
226
381

1,050

,

 563

539
! 1,170

3,400
! 6,660

Dec.

i,3se
1,320

936
612
381

262
199
173
140»132

125
118

1,470
5,900
7,680

9,000
9,960

10,800
10,900
10,500

9,960
9j720
9,420
9,120
8,520

8,040
7,440
6,750
6,000
5,100
4,120

1 7,500

8,580

8,140
7,760
7,920
7,760
7,150

6,280
5, 550
4,550
4,000
3.040

1,830
908
587
492
381

320
262
244
226
208

199
199
2J8
208

i 199
208

Jan.

8,280
2,840
2,480
1,980
1,830

1.590
1,200

716
469
340

' 262
226
226
219
244

244
244
244
244
244

244
244
663

1,530
2,680

3,040
2,800
2,600
2,340
1,890
1,2<JO

199
190
199
190
10O

100

282
340
430
321

612
1,170
1,650
1,800
1,650

1,410
1,590
1,710
1,770
2,070

2,680
3,180
4,300
4,400
6,880

6,990
7,100

6,723
6, 500
5, 75W

Feb.

689
492
381
300
262

244
219
173
173
140

149
143
156
190
226

320
424
612
637
563

587
1,170
2,340
3,443
3,720

3,400
3,040
2,760

4,800
3,900
3,360
2,960
2,880

2,92tt
2,800
2,640
2,530
2,420

2,100
1,860
1,590
1,290

992

938
587
563

539

637
852

1,260
1,590
2,010

1,740
1>470
1,110

797

|    "

Mar.

2,340
1,770

992
493
469

381
360
320
637

1,590

2,250
2,600
2,440
2,100
1,680

1,890

446
381
320
340
402

. 583
770

1,020
1,380
2,640

3,500
5,650
8,693

r........i

July.

32
32
32
25
22

.

Aug.

22
43
32
30
22

17
16
12

7
4

3
3
a
7
6

7$
89

190
112

262
381
208
14(i

132
156
125

89
492

469
<H5

226
140
Q4A

300
262

140

125
t, 139

140
112
100

82
96
49
41
6.2
49

Sept,

824
1,290

716
320
173

12S
89
63
49
41

34
  27

20
14
1$

Ifr

8
4
7

20
263
320
381
281

140
100
89
84
78

68m-
173
140iss
140
140
112
112
89

424
30ft
164

680

964
563
402

226.
208
156
94
89-

Nor*. Stage-discharge relation affected by backwater from Mississippi Kiveiv discharge s$* detes- 
mined, Mar. 17 to July 26, Oct. 28 to Nov. 24,1919, and Mar. 14 to Aug. 11,1929. Stage-diaolivgerelation 
afflwtad by backwater, mean discharge estimated, Dee. 1-4,1919, ajwfSept. 14-22,1320. Diashirge inter 
polated on account of lack of gage readings, Jan. 9 and 10,1920. Braced figures show mean dtseb&ree far
peviftds indicated.

105708 23 -19
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Monthly discharge of Big Muddy River at Murphysboro, III., for the years ending Sept.
SO, 1919 and 19ZO. 

\ [Drainage area, 2,170 square miles.}

Mouth.

1918-19. 
October, ......................................

January.......................................

March 1-16. ...................................

September .....................................

1919-20. 
October 1-27......... ..........................
No vember 25-30 .......................... 4 ....

March 1-13. ...................................
August 12-31 ................................. f

Discharge in second-feet.

Maximum.

300 
1,050 

10,900 
3,280 
3,720 
2,600 

492 
1,290

2,680 
6,660 
8,580 
7,100 
4,800 
8,690 

469 
964

Minimum.

4
68 

118 
219 
140 
320 

3 
4

14 
539 
199 
190 
539 
320 

41 
68

Mean.

76.1 
281 

5,040 
1,240 

962 
1,390 

99.3 
186

1,020 
2,320 
3,460 
2,570 
1,850 
2,010 

169 
364

Per 
square 
mile.

0.035 
-.129 
2.32 
.571 
.443 
.641 
.046 
.088

.470 
1.07 
1.59 
1.18 
-853 
.926 
.078 
.168

Run-oft 
in inches.

0.04 
.14 

2.68 
.66 
.46 
.38 
.05 
ilO

.47 

.24 
1.83 
1.36 
.92 
.45 
.06 
.19

MISCELLANEOUS MEASUREMENTS.

Miscellaneous discharge measurements in Hudson Bay drainage basin during the year
ending Sept. SO, 1919.

Date.

July 9
28

Aug. 15
23

July 10

Stream.

.....do.................

.....do.................

.....do................

Tributary to 

.....do................

.....do................

.....do................

Locality.

.....do......................

.....do......................

.....do.......................

Gage 
height.

Feel. 
0.24
.11
.00
.02

Dis 
charge.

Sec.-ft. 
3.2
1.7
1.4
1.0

43

Miscellaneous discharge measurements in Upper Mississippi River drainage basin during 
the years ending Sept. SO, 1919 and 1920.

Date.

1920. 
Aug. 30

1919. 
July 24

23 

Sept. 11
10

1920. 
Nov. 18

Stream.

Catfish Creek..........

Maquoketa River. ..... 

.....do.................
Wapsipinicon River . . . 

.....do................

Tributary to 

.....do................ 

.....do................

.....do................ 

.....do................

Locality.

from Elkport, Iowa, and J 
mile above junction with 
Turkey River.

Illinois Central Railroad
bridge at Rockdale, near 
Dubuque, Iowa, just above 
junction with North Fork 
and just below junction 
with South Fork. 

Former gaging station at 
highway bridge, 7 miles 
above mouth of North 
Fork, and 6 miles north 
west of Maquoketa, Iowa.

Highway bridge in Quasque- 
ton, Iowa.

.....do......................

Gage 
height.

Feet.
(0)

(»>

c2.00 

cl.82
W 

(«)

Dis 
charge.

Sec.-ft. 
118

25.8

364 

309
49.7 

1,030

a Distance from water surface to bottom of base plate of first column from right abutment, on downstrean 
side of bridge. 16.52 feet. ;

ft Distance from water surface to top of U-bolt in abutment on upstream side of railroad bridge, 10.20 fee*.
e Gage height taken from old gage-scale, assuming a chain length of 29.60 feet. '  >  > r

<* Distance from water surface to top of second post from left end of handrail on downstream side of bridge, 
25.29 feet.

« Same reference point as used for measurement of Sept. 10,1919: distance to water surface, 22.83 feet.
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